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ABSTRACT
The goals of this project were to investigate factors that
predicted nonadherence to fluid restrictions for patients on
hemodialysis, and to evaluate a relatively long-term behavioral
intervention to improve adherence to r e camended fluid requirements.
One hundred forty-one subjects were recruited from outpatient
dialysis clinics in Baton Rouge, Louisiana.

In the prediction study,

several medical and demographic variables as well as psychological
variables of health locus of control, depressed mood, and social
support were placed into a regression equation to determine the
variance of fluid nonconpliance predicted.

It was found

that variables of being male, educated, younger, and having an
external health locus control based upon chance beliefs were
significantly predictive of noncocrpliance.

In a separate six-month

prospective study, no statistically significant improvements were
observed when conparing a group rewarded contingently for fluid
carpliance to a group receiving noncontingent reward.

Low rates of

reinforcement during the treatment and participant characteristics
are discussed as reasons for the lack of behavior change towards
treatment adherence.

vi

X N B tG D O C n G N
The formidable success of the health care system in the control
of infectious disease makes it certain that the ongoing errphasis
will be on the improvement, maintenance, rehabilitation, and
palliation of chronic conditions (German,

1988).

End-Stage Renal

Disease (ESRD) patients are representative of a chronically ill
population that is growing in numbers-

Increasingly these patients

are able to have kidney transplants; however, the vast majority are
treated with some form of dialysis.

Eighty-five percent of patients

on dialysis were naintained by hemodialysis in 1987 (Lazarus s.
Hakim, 1991) and in 1990 over 100,000 patients received maintenance
dialysis (Jameson & Wiegrrann, 1990).
Maintenance treatment is costly in terms of dollars, estimated
to be over 3.1 billion dollars annually (Eggers,

1988) and in the

psychosocial costs involved in lifestyle changes (Kirschenfceum,
Sherman, & Renrod,

1987).

While extending lives, the hemodialysis

treatment regimen is ccrplex and rigorous.

Along with lengthy

treatment sessions, the patient must corply with numerous dietary
restrictions and take supplemental medications to prevent serious
health consequences.

The many disruptions of normal life activities

frequently result in psychological problems such that ESRD has been
characterized as a "living stress laboratory" for studying chronic
illness (Devins, Binik, Hollonby, Barre, & Guttman,

1

1981).
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The effectiveness of treatment for a chronic disease depends on
two factors: the efficacy of treatment and the rate of adherence or
ccnpliance to treatment (Epstein & Cluss,

1982).

As the technology

and efficacy of dialy 2 ing procedures iirprove, methods to increase
adherence to non-dialyzing aspects of the treatment regimen (e.g.,
dietary restrictions) have become increasingly inportant for
adequate medical ranagement.

The introduction to this paper

examines the relevant issues in renal failure, specifically
hemodialysis and dietary requirements.

Highlighted in this

description are the relevant dietary measures of corrpliance to
hemodialysis treatment.

Factors related to corpliance and

corpliance intervention studies are also reviewed.

Finally, two

studies were conducted, the first evaluating variables that
predicted noncorplianee to hemodialysis regimen fluid restrictions
and the second using an intervention strategy of behavioral
contracting to inprove corpliance to fluid restrictions.
End-stage Renal Disease
End-stage renal disease (ESRD) refers to irreversible failure
of the excretory function of the kidneys (Stcdola & Miller,

1989).

This loss of functioning is usually progressive and i r ^ v ^ r ^ i b l e ,
with onset often going undetected for a long tim^.

i-'okko !i^8R>

reviewed data related to causes of chronic renal failure m
American patients on rraintenance hemodialysis.

North

Glonv rulonephntis,

a heterogeneous group of renal disorders, has been implicated as th^

3

primary cause of chronic renal failure in 41.6% of the patients.
Cardiovascular diseases and hypertension accounted for 13.5% of
cases.

Other disorders associated with renal failure have included:

urinary tract diseases in 10.5%; unknown causes in 8.4%; congenital
abnorrolities in 7.6%; diabetes in 7.2%; kidney infection in 6.1%;
and other factors in 5.1%.
As mentioned above, the insidious nature of most kidney
diseases often allows patients to remain synptom-free until late in
the disease process.

It is noted that younger patients can function

with as little as one-tenth of their n o m e l renal functioning
(Cameron,

1986).

However, when renal functioning decreases to 20 to

25% of normal functioning, a conglomeration of clinical syirptoms and
physiological changes sure noticed.

These are referred to as the

uremic syndrome.
The Uremic Syndrome
The uremic syndrome is attributed to a chemical derangement in
the ccnposition and volume of body fluids.

The nitrogenous end-

products of protein and purine metabolism are toxic to the body and
are normally excreted in the urine.

However, if they are allowed to

accumulate in the blood, they can result in impairment in all bodily
systems.

The clinical manifestations of uremia can be diverse, and

not all have been explained by the accumulation of known compounds
(Bergstrom & Furst, 1983).

Components of the uremic syndrome and

the systems affected include:

(a) disturbances in metabolism of
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water, electrolyte, and acid-base with imbalances in potassium,
sodium, uric acids, chloride, calcium, phosphate, magnesium, and
cither acid-base concentrations;

(b) abnormalities in cardiovascular

functioning with problems relating to hypertension, pericarditis,
and atherosclerosis; (c) gastrointestinal problems with syiTptoms of
anorexia, vomiting, nausea, and hiccups are early clinical
rranifestations of uremia, with additional gastrointestinal problems
include glossitis, gastritis, and enterocolitis;
abnormalities, most frequently anemia;

(d) hematological

<e) parathyroid and bone

abnormalities with problems of osteitis fibrosa, osteosclerosis, and
osteomalacia leading to "renal osteodystrophy";

(f) increased rates

of infection due to reduced iimune function; (g) neuropathy related
to dysfunction in both the peripheral and central nervous systems;
(h) endocrine abnormalities frequently reduce levels of testosterone
and estrogens; (i) Metabolic abnonrelities involving carbohydrates,
lipids, and proteins result in respective problems of glucose
intolerance, hyperlipidemia, and myopathy;

(j) integument disorders

involving pigmentation changes and pruritis (Cameron,

1986).

Maintenance Dialysis
Extracorporeal hemodialysis and peritoneal dialysis serve as
treatment procedures to remove the accumulated m e t a b l i c wa^to
products from the blood.

Restoration of water, electrolyte, and

acid-base balance is accorplished in these treatment- through
diffusion processes.

The use of a synthetic membrane
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(extracorporeal hemodialysis) or the peritoneal membrane within the
abdominal cavity (peritoneal dialysis) involves diffusion down a
concentration gradient and across a semi permeable membrane.

This

allows particles to be selected according to their molecular
weights.

Concentration and content of blood solutes can be achieved

in this way.

This process is different from normal kidney

filtration which removes solutes by osmosis and pressure filtrations
across its capillary walls (Luke,

1988).

This discussion of

dialysis will be restricted to extracorporea1 dialysis or
hemodialysis because the current study includes only these patients.
EXtracorporea1 hemodialysis requires access to the circulatory
system and an "artificial kidney".

The access can involve either an

internal or an external device to shunt the blood between an artery
and vein.

The blood is filtered through an "artificial kidney"

which allows for exchange of solutes across a semipermeable membrane
in a dialyzing fluid that is similar in conposition to normal
plasma.

Unlike the continual cleansing and restoring functions of

the kidneys, dialysis is typically conducted for three to
four hours per treatment with three sessions per week (Lazarus,
1981).

Over 95% of rraintenance hemodialysis treatment = arn

performed in outpatient clinic settings (Kirschenbaum, et al.,
1987).

Clinic settings are typically staffed by nephrologists,

nurses, social workers, dieticians, and machine technicians.

The
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remaining percentage of hemodialysis patients receive treatment in
their homes.
Between dialysis sessions, fluids and waste products
from diet will accunulate.

This contributes to an electrolyte

imbalance that can lead to synptoms of uremia.

Patients are advised

to avoid specific food groups and maintain a specific level of fluid
and caloric intake.

Additionally, supplemental vitamins and

minerals are necessary because dialysis treatment will remove these
from the blood (Rodriquez and Hunter, 1981).

Dietary requirements

of dialysis patients will be discussed.
Dietary Requirements of Hemodialysis Patients
Corpliance with dietary restrictions is probably the most
difficult part of the medical regimen of hemodialysis patients
because it affects long-standing personal habits and alters life
style significantly (Hoover, 1989).

Corpliance with dietary

recormendations is inport am t for the hemodialysis patient because
deviations from the prescribed diet may result in a number of shortand long-term physical problems.

This section will be concerned

with describing the specific dietary restrictions and the
carplications which arise with nonconpliance.
The najor dietary modification in hemodialysis patients is the
restriction of protein intake to prevent or reduce th^ accumulation
of nitrogenous byproducts (Kopple,

1984).

Blood urea nitrogen

(BUN) is the primary waste product of protein and amino acid
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metabolism.

A primary goal of dietary therapy is to maintain a BUN

concentration below 90 mg/dl (Wolfson,

1984).

The recormended intake

of protein is 1.0 to 1.2 g/kg of body weight per day.

Additionally,

adequate caloric intake must be maintained to spare endogenous
protein from being the rain source of energy.

The recommended daily

intake of calories is 35 kcal/kg of body weight (Rodriguez & Hunter,
1981 ).
Potassium is a mineral necessary for the normal functioning of
the nerves and muscles, particularly the heart.

It is not

effectively dialyzed and therefore must be limited to 45 to 70 mEq/L
per day.

The potassium content of many foods is linked to their

protein content.

Certain foods are particularly high m

potassium

and should be avoided. Citrus fruits, beans, potatoes, and nuts are
exairples of foods that can lead to hyperkalemia.

Hyperkalemia, a

greater than normal concentration of potassium ions, can result in
cardiac arrhythmias.
arrest (Andreoli,

Serum levels over 8 mEq/L may result in cardiac

1985).

Phosphorus and calcium are two minerals inportant in the
forration of bones.

The maintenance of a pre-dialysis serum

phosphorus concentration of 4 to 5.5 mg/dl is a key aim of dietary
therapy (Feinstein,

1986).

With much of the phosphorous intake

linked to daily protein requirements,
ray be ingested.

1200 to 1500 mq of phosphorus

High phosphorus food such as dairy products should

be avoided, but dietary restriction is not sufficient. Most patients-
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are placed on phosphate-binding medications.

Frequently corpliance

with taking these binders is reduced because they are disagreeable
in taste, cause the mouth to dry, and are constipating.
Supplementation of calcium is frequently necessary as calcium
absorption in dialysis patients is iirpaired, and decreased levels of
calcium can contribute to problems of renal osteodystrophy (Kokko,
1988).
Sodium restrictions are inportant for patients with edema or
hypertension, but are not necessary for patients who do not
experience hypertension or fluid overload.

Increased salt intake

is, however, frequently accorpanied by thirst and fluid ingestion.
The recormended sodium intake is 2 to 4 grams and the failure to
conply can lead to problems of edema, hypertension, and congestive
heart failure (Rodriguez & Hunter, 1981).
Fluid intake must be carefully monitored and controlled to keep
pace with the kidney’s elimination abilities (Currrunqs, Kirscht,
Becker, & Levin, 1984).

The daily fluid intake for hemodialysis

patients should be between 700 and 1500 ml (Kopple, 1984; Feinstein,
1986).

Although excessive water intake accompanies the ingestion of

salt, there are other factors that stimulate water intake such as
medications (e.g., aluminum hydroxide tablets cause dryness and a
chalky taste) and hyperglycemia in diabetics.

Finally, psychologic

and social influences are difficult to counteract.

Excessive fluid

intake may result in shortness of breath, and uncomfortable dialysis
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sessions accompanied by dizziness, nausea, and vomiting.

More

serious complications are pulmonary edema and congestive heart
failure (Robertson & Ber1, 1986).
In suimary, dietary modification is a necessary component of
comprehensive dialysis treatment.

Corpliance to dietary requests

can prevent or limit many problems. Nonconpliance to aspects of the
diet cam have severe health consequences for those patients
undergoing routine hemodialysis.
Complications Associated with Hemodialysis
The normal kidney performs its vital functions continuously.
The "artificial kidney" of hemodialysis must accomplish the same
task in a significantly reduced amount of time.

Patients on

maintenance hemodialysis will require medical attention for
iatrogenic complications of the treatment, as well as for the
previously described abnormalities in body system functions due to
persistent uremia.

A universal medical complication of treatment by

hemodialysis is anemia (Eschbach,

1983).

The dialysis procedure can

cause blood loss, cell destruction, as well as reduced
erythropoiesis that will contribute to anemia (Delano,

1983 >-

Cardiovascular complications remain the leading oius^ of death
for dialysis patients.

Hypertension is the most conmon

cardiovascular,^sorder and is a predisposing factor for many
cardiovascular problems.

For most patients hypertension is volume-

dependent and can be controlled by water/salt regulation.
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Antihypertensives must be administered to nonconp 1iant patients.
Pericarditis is a life-threatening ccnplication of terminal uremia
and can refrain a problem for those on chronic dialysis (Comty &
Shapiro,

1983).

Episodes of hypotension, muscle cranping, and problems of
anticoagulation can be byproducts of the dialysis session.

The drop

in blood pressure associated with hypotension may cause a patient
to experience dizziness, malaise, nausea, and unexplained anxiety.
Hypotension appears to be related to the rapid removal of fluid from
the body.

Approximately 20 to 30% of hemodialysis sessions involve

synptomatic hypotension (Blagg, 1983).

Painful muscle crairps can

occur during and between sessions and are thought to be due to rapid
removal of extracellular fluid and changes in concentrations of
sodium in the muscle cell (Battista,

1979).

Anticoagulants, such as

heparin, are used to prevent clotting of the vascular access.
Couplications include spontaneous bleeding in the gastrointestinal
tract, pericardium, pluera, joints, retroperitoneal space, and
cerebrum (Butt,

1983).

Infection is the second most cormon cause of hospitalization in
rraintenance dialysis patients other than cardiac complications
(Hirschman,

1981).

Infections of the vascular access, respiratory

infections, urinary tract infections, septic arthritis, and viral
hepatitis are ccmron (Palakoff,

1983; Butt,

1983).
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Renal osteodystrophy is a term that describes the many skeletal
abnormalities that can be manifested in patients on maintenance
dialysis,

These abnonralities include skeletal pain, muscular

weakness, bone deformities, periarthritis, and altered biochemistry
and can be caused by hyperparathyroidism.

Medical management

consists of naintaining proper blood chemistries, adhering to
dietary restrictions, using vitamin D supplements, and as a last
resort, performing partial parathyroidectomy (Kokko,

1988).

Peripheral neuropathy is a frequent problem for dialysis
patients.

The neuropathy found in dialysis patients is similar to

that found in patients with diabetes.

Repeated dialysis treatments

will halt the progression of, but will not ameliorate, previously
existing neuropathy (Lazarus,

1981). Other neurological

complications can occur in dialysis patients.

Dialysis

Disequilibrium Syndrome occurs as a result of severe azotemia
(increased nitrogen in the bloodstream).

Synptoms include headache,

nausea and vomiting, blurred vision, disorientation, restlessness,
and muscle cranps (Jennekins & Jennikens-Schinkel, 198J; Longo,1981;
Salmons,

i960).

Additional uremic synptoms that are not relieved

with naintenance dialysis include insomnia, restlessness, and
pruritus.

These synptoms are recurrent and largely un-^sponsive to

treatment (Cameron, 1986).
Psychological problems are a conmon occurrence m
undergoing hemodialysis.

patients

Frequently reported problems include
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depression (Stewart, 1985), anxiety (Salmons,
(Haenel, Brunner, & Battegay,
Milne,

1980), suicide

1980), sexual dysfunctions (Golden &

1978; Banner, Tschape, Ritz, & Andrassy,

neuropsychological deficits (Delano,

1983).

1976), and

Depression has been the

most comnonly observed psychological complication in hemodialysis
patients (Burton, Kline, Lindsay, 6- Heidenheim,
Hollocnby, Barre, & Guttmann,

1986; Devins, Binik,

1981; Kutner, Fair, & Kutner,

1985).

The stressful and complex treatment regimen that dialysis
patients mist follow increases the probability of medical
noncorrpliance and subsequent health problems.

Abuse of the

prescribed diet results in a direct mortality rate estimated to be
4-14% (DeNour,

1982) and mortality related to refusal of treatment

and failure to attend dialysis sessions range from 1-20% (Abrams,
1974).

The search for identifiable variables of patients at risk

for noncorpliance has yielded inconclusive results, but is ongoing
(Ferraro, Dixon, & Kinlaw,
1990).

1986; Brantley, Mosley, Jones, & Cocke,

The following section will define compliance to medical

treatment and the different methods utilized to measure conpliance
variables.
Corpliance in Chronic Disease
The topic of patient corpliance with medical advice and
prescription has been recognized forrrally for over 50 years, and
noncorpliance continues to be considered a major lnpediment to
effective health care delivery.

From early studies in compliance

13

DiMatteo & DiNicola (1982) conclude the following: (1) Preventive
behaviors have higher levels of noncorpliance than direct care
behaviors;

(2) Conditions of long duration are associated with less

conpliance; and (3) Ccrplex treatment regimens, nultiple conditions,
and nany prescribed drugs all are associated with nonconpliance.
This description of characteristics fits with most chronically ill
populations, such as ESRD patients, and enrphasizes the need
to define ccnpliance and discuss measurement issues.
In a book entitled "Conpliance in Health Care" by Haynes,
Taylor, & Sackett (1979) one of the first general definitions of
corpliance is given.

These authors define compliance as:

"The extent to which a person’s behavior (in terms
of taking medications, following diets, or
executing lifestyle changes) coincides with medical
or health advice" (Haynes,

1979).

This parsimonious definition is often difficult to
operationalize, and other definitions have followed.

Often the term

"adherence" is used to describe how a patient follows medical
reccmendations.

Some researchers believe this word irrplies a

collaborative and interactional relation between patient and health
care provider cooperative to the term corpliance, which some believe
suggests the patient is a passive responder to authoritarian medical
demands (Turk, Salovey, & Litt,
will be used interchangeably.

1986).

In this discussion the terms

A number of variables may affect the
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rate of corpliance including, for exairple, the specific medical
population in question, the medical treatment regimen, and the
methods of corpliance measurement utilized.
General corpliance methods have been placed in rank ordering
from objective/direct methods to subjective/indirect methods by
Rapoff and Christophersen (1982).

Assays (e.g., urine, blood) and

observation methods are considered the most objective.

Pill counts,

treatment outcome, physician estimates, and finally patient selfreport are considered progressively less objective.
measurement has strengths and weaknesses.

Each method of

Biochemical assays are

the most sophisticated, objective, and reliable method of
measurement.

These methods can be expensive and therefore

impractical in conparison to other measurement methods.

Self-report

and physician ratings are easily obtained and inexpensive methods of
obtaining conpliance data; However, social desirability and other
factors have consistently led to overrating corpliance behaviors
conpared to biochemical assays or other objective measurement
(Cunnings, et al.,

1984; Caron & Roth, 1968; Soutter & Kennedy,

1974; Sheiner, Rosenberg, Marathe, & Peck,
1976; Mazur,

1981).

1974; Haynes, et al.,

In general, reviews of compliance literature

suggest that biochemical assays are the best choice for assessment
(Epstein & Cluss,

1982; Mazur,

1981; Gerber,

1986).
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Corpliance In Hemodialysis Patients
Definition and Measurement Issues.

Corpliance in hemodialysis

populations is not unlike the many other medical populations studied
in that definition, and measurement methods have varied considerably
(Ferraro, et al., 1986).

Measurement of corpliance to the

hemodialysis treatment regimen focuses primarily on dietary/fluid
requirements and taking prescribed medications.

Methods of

assessing corpliance have included laboratory assays, recordings of
inter-session weight gain (IWG), and self-reports of patients and
staff (Wolcott, Maida, Diamond, & Nissenson,

1986).

Each of these

methods proposes to discriminate between treatment compliance and
noncorpliance.

As in the general corpliance literature, objective

measures, self-report, and staff reports have demonstrated minimal
consistency, and varying levels of corpliance are reported depending
on the method used.
Several factors have nade it difficult to provide a general
definition of corpliance in dialysis patients.

The number of

operational definitions used almost equals the number of studies
conducted in this area.

Researchers who publish in this area have

been found to change their definition of corpliance across studies
(e.g., Procci,
Czaczkes,

1978; Procci,

1976).

1981; DeNour & Czaczkes,

1972; DeNour &

Within this study area differences <=xist in the

number of variables measured, the time over which corpliance
variables are measured, the suimary statistic utilized, and the
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criterion or cut-off values for corpliance.

Relevant issues

concerning these differences will be discussed.
Although some researchers have recortmended a multi-method
approach to measuring corpliance (Cunnings, et al.,

1984), the

najority of researchers in this area have employed physiological
assessments as the only method or one of multiple methods of
measuring corpliance.

These measures are considered the most

reliable and least biased of corpliance measures conpared to staff
or patient self-report (Blackburn,

1977; Witenberg, Blanchard,

McCoy, Suls, & McGoldrick,

In separate reviews concerning

1983).

measuring corpliance in hemodialysis patients, the most comnonly
reported objective corpliance measures were: potassium, BUN,
phosphorus, and IWG (Ferraro, et al.,
Binik, Devins, & Orrne, 1989).

1986; Wolcott, et al.,

1986;

Other measures include diastolic

blood pressure and patient attendance.
Even when researchers use objective laboratory measures of
corpliance, there have been considerable differences in the number of
variables utilized.

Ferraro et al. (1986) found nine errpirical

studies that used quantitative measures of cotrpl iance based on
laboratory values, and the number of conpliance variables ranged
from one (Yanagida, et al., 1981) to five (Kinloff,
IWG was used in every study, and potassium was used m
of these investigations.

1^81 ).

Only

all but one

In a similar review by Binik, Devins, &
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Qrme (1989), twelve studies were presented, and IWG was the only
variable measured in all studies.
Establishing an appropriate baseline for parameters of
compliance will increase reliability of data and multiple measures
of dietary variables across time should be enployed instead of
single data points (Ruggerio, 1988).

In previous studies, the

length of time in which baseline assessment measures of corpliance
were collected ranged from a single week and single measurement
(e.g., Cumnings, et al.,

1984) up to a 14-month period with multiple

measurements (e.g., Blackburn,

1977).

Some investigators used a

mean value to suimarize the collected data and classified patients
by ccnparison of this mean for each parameter to a specified range
or upper cut-off value indicating corpliance (Hartman & Becker,
1978; Cunnings, et al., 1982; Procci,

1981).

Other studies examined

the percentage of time a patient's physiological values fell within a
range or cut-off to determine their corpliance level (Blackburn,
1977; Cheek,

1982; Yanagida,

1981).

A factor that confuses the actual rate of noncorpliance in this
population is the numerous criterion ranges or cut-off levels used
to define conpliance across studies measuring the same physiological
parameter (Ferraro, et al., 1986; Wolcott, et al-,
al., 1989).

1QR|;.; Binik, et

The most conmonly reported measures are potassium,

phosphorus, and IWG.

The upper cut-off for potassium which

indicated corpliance ranged from 5.0 mEq/L (e.g., Blackburn,

1977;
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Cheek, 1982) to 6.0 mEq/L (Procci, 1981).

The upper cut-off for

phosphorus ranged from 4.5mg/100ml (e.g., Cheek,
5.5mg/100ml (e.g., Cunnings, et al., 1982).

1982) to

The upper criteria for

ccrtpliance as measured by IWG generally ranged from .9 kg (Procci,
1978) to 3.0 kg (e.g., Cunnings, et al.,

1982).

For individual

treatment cases reported, IWG criteria has had even greater
variability with ranges of .45 kg (Finn et al.,
(Keane, et a l ., 1981).

1985) to 3.5 kg

Only two of 12 studies reviewed by Binik, et

al. (1989) controlled for residual kidney function when measuring
IWG.
Many researchers dichotomously classify their patients into
conpliant and nonccnpliant groups.

DeNour and Czaczkes (1972)

developed criteria that frequently have been used in dialysis
carpiiance studies.

This comprehensive set of criteria classify

patients into five possible groups based on different degrees of
compliance.

Patients receive a compliance rating ranging from

"excellent" (IWG never above 500g; predialysis serum potassium
levels never above 6 mEq/L and steady predialysis BUN levels) to
"great abuse" (IWG always greater than 2kg; predialysis potassium
greater than 7 mEq/L).
rating scales (Procci,

Other researchers have d e v e l o p ^ similar
1978; Seime,

1980).

This approach has

received criticism for reducing measurement sensitivity by
dichotomizing a metric variable.

Furthermore, many argue that
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cctrpliance is best considered as a continuous rather than
categorical phenomenon (e.g., Ferraro, et al.,

1986).

While these scales facilitate research by providing
reproducible criteria for assessment, they have been constructed on
the basis of presumed appropriate levels, without reference to a
survey of the actual range and distribution of clinical data (Manley
& Sweeney,

1986).

A ccnron finding of studies using these scales

has been a high rate of noncorpliance.

Conparing data from several

studies indicates the mean IW3 was often over 2 kg (Ferraro, et
al.,

1986; Manley & Sweeney,

1986; Cummings, et al.r 1984),

suggesting that an empirical investigation into fluid weight gain
and concomitant medical symptoms/problems might best determine
reasonable compliance parameters.

In recent studies IWG criteria

have been set after "consultation with medical staff" (Ferraro, et
al.,

1986).
The problems mentioned above limit the accuracy of

reported cocrpliance rates.

Studies have reported compliance rates

in terms of developed criteria (e.g., DeNour & Czaczkes,

1972; 1976)

or according to rates of carpiiance for each physiological parameter
measured.

In DeNour and Czaczkes (1972) original study,

"excellent", 23% were "good",

12% were

19% were "fair", 30% had "some abuse",

and 16% had "great abuse" of their diet.
Studies reporting compliance rates for each dietary measure
and/or a combined variable compliance rate have indicated an
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alarming disparity in carpiiance rates.

For exanple, Hartnan and

Becker (1978) found that only 39% of 50 patients were conpliant with
phosphorus, 74% with potassium levels, and 78% with IWG fluid
restrictions.

The percentage of conpliant patients has ranged from

only 7% who were classified based on their phosphorus level (Cheek,
1982)

to 97% who were classified according to potassium levels

(Procci,

1978).

Patients considered conpliant across studies based

on potassium levels ranged from 33% (Cheek,
1978).

1982) to 97% (Procci,

The percentage of patients considered conpliant across five

studies based on phosphorus levels ranges from 7% (Cheek, 1982) to
65% (Yanitski,

1983).

Reviewing nine studies that measured IWG,

Ferraro et al. (1986) found conpliance rates ranging from 30%
(Yaniski,

1983) to 78% (Hartman & Becker,

1978).

It is the general consensus that conpliance in any one
parameter (e.g., potassium) cannot be used reliably as the basis for
overall treatment conpliance (Ferraro, et al., 1986; Wolcott, et
al.,

1986; Binik, et al.,

1989).

Evaluating the relation of

all conpliance variables in response to a treatment which targets
only one conpliance variable is an erpirical question currently
lacking a data-based answer.
In suimary, quantitative physiological measures are generally
utilized in measuring corpliance to diet and fluid restrictions.
Studies have varied in the number of variables and th^ parameters by
which conpliance is measured, making it difficult to accurately
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estimate rates of nonccnpl iance.

it is obvious that noncoirpliance

is a significant problem for these patients.

To inprove measurement

of conpliance, multiple observations of the same indicator should be
used.

Ferraro, et al. (1986) conclude that using multiple

indicators of conpliance is more desirable than single indicators
when making a distinction between conpliant and nonconpliant
patients.

They suggest using a factor weighting procedure to

generate an enpirically sound construct.

Further, variables should

be maintained in their continuous form rather than collapsed into
ordinal categories so as to reduce measurement error (Johnson &
Creech,

1982).

IWG as a measure of fluid conpliance was the only

measure used in all studies.

If IWG is measured, residual kidney

function should be controlled to more accurately reflect the amount
of fluids ingested.

The next section will briefly review factors

believed to be associated with conpliance.
Factors Relating to Corpllance/Nonconpliance.

Various medical,

demographic and psychosocial variables have been studied in dialysis
patients to assess the association with treatment compliance.
major factors that have been studied in relation to conpliance

The
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include: demographic variables, medical variables, knowledge, social
relationships, psychological variables, and health belief factors
(Binik, Devins, & Orme,

1989)

Scciodemographic variables of age, sex, race, socioeconomic
status, or marital status have not predicted, or been found to be
systematically related to compliance (Blackburn,

1977; Ferraro,

1986), although older patients might as a group be more compliant
(Cumrdngs, et al., 1982).

However, abusers of diet and fluid

restrictions are more likely to be unemployed, single males with
little social support (Procci,

1978,

1981; Obrien,

1980).

Findings that social support is a factor in treatment
conpliance is equivocal.

Hartmen and Becker (1978) found that

dialysis patients with fewer family problems and more spouse
assistance were more conpliant.

Married patients were more

conpliant than single patients.

Curmungs, et al.

(1984) found

little association between support given by family members and
conpliance.

However, the extent to which patients viewed their

illness as disruptive of their family was related to cocrpliance.
Further, positive staff member evaluation (Huber & Tucker,

1984) and

increased staff-patient positive interactions (Tucker, et al.,

1987)

were associated with increased conpliance in an empirical study.
The lack of adequate conceptualization and operational definition of
social support retrains a consistent problem in investigating the
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relation between social support and conpliance (Binik, Devins, Orme,
1989).
A commonly held belief is that a patient's level of knowledge
about his or her prescribed regimen is directly proportional to
conpliance behaviors, but research data are equivocal (Hoover,
Ferraro, et al.,

1986).

1989;

Brantley, et al. (1990), in using education

and behavioral interventions to increase handwashing conpliance in
hemodialysis patients conclude that knowledge alone is a necessary,
although insufficient, ccnponent.
Psychological factors implicated with treatment nonconpliance
include depression, increased anger and hostility, and fear of
complications (DeNour & Czac 2 kes, 1976; Procci,

1981).

It is

hypothesized that abuse of dietary restrictions is a maladaptive way
a patient may attempt to gain reinforcement/gratification from or
show displeasure about his severely restricted environment (Procci,
1978; 1981).

This hypothesis has been suggested by a recent

empirical study investigating depression, stress, and fluid
compliance (Everett, et al., 1990).

Most of these studies have used

varied psychiatric interviews to identify and assess
psychopathology, and have been flawed methodologically (Binik, et
al.,

1989).
Investigators have examined several intrapersonal

characteristics of beliefs and attitudes as they relate to
adherence.

Variables that have received considerable attention
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recently Include interna1-esxtemal locus of control (Schneider, et
al., 1991; Blackburn,
Riskind, & Jenkins,

1977, Poll & DeNour,

1980; Wenerowicz,

1978) and health beliefs and perceptions

(Cumings, et al., 1982; Bollin & Hart,

1982).

Internal locus of

control refers to an individual's belief that he/she can exert an
influence on a health outcome by his/her actions.

Individuals with

an external health locus of control are presumed to have
expectancies that luck, fate, or powerful others control their
health outcome.

Some studies have supported the hypothesis that

individuals with an internal locus of health control are more
conpliant to treatment reccmnendations than externals (Poll &
DeNour,

1980; Wenerowicz, et al, 1978; Bollin s> Hart,

one study found no relationship (Blackburn,

1977).

1982), while

In each of these

studies the majority of the patients were classified as "externals"
conpared to normals.

In the Schneider, et al. (1991 ) study

variables of emotional distress (i.e., depressed mood) and cognitive
variables (locus of control and perceptions of adherence) were
evaluated.

Results indicated that mediators of coiTpliance were

cognitive variables of perceived control and p e r c e i v e success and
not emotional variables or locus of control.
Related to these studies, Christensen et al.

(i-^n ) measured

the preference for active behavioral involvement in hom^ and in
center hemodialysis patients and conpared these ratings to
conpliance data and depression ratings.

These investigators found
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that in-center patients rated as high in behavioral involvement were
less conpliant and more distressed conpared to home dialysis
patients high in behavioral control.

Conversely, the home

hemodialysis patients rated low in behavioral involvement were less
conpliant and more distressed than the low behavioral involvement
in-center patients.
Investigations of health belief variables attempt to measure
patients* beliefs and their choices among various health
alternatives.

The enphasis is on what the individual believes,

rather than on what is held scientifically correct (Cumnings, et
al.,

1984).

In separate studies, patients indicated that they

placed high value on health, were motivated to be healthy, and
believed that following the treatment regimen could prevent serious
consequences; but in both studies these health beliefs were not
significantly related to ccrpliance parameters (Cunnings, et al.,
1982; Bollin & Hart,

1982).

These authors also investigated

relevant demographic variables, social support, health beliefs, and
psychological variables (e.g., depression) and found none to be
powerful predictors of conpliance.

They concluded that patients

were nonccnpliant primarily as a result of situational factors
(e.g., cravings for non-diet foods; difficulty preparing meals;
being away from heme).
In sunrory, several factors have been demonstrated in isolated
studies to be potential factors contributing to conpliance to
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treatment regimens, but no consistent or powerful findings have
emerged.

Nonetheless, future studies should measure relevant

demographic/medical variables, psychological variables (e.g.,
depression), social support, and health beliefs to continue to
investigate their role in treatment adherence.
Conpliance Strategies in Chronic Disease
Researchers have utilized numerous approaches to improve
adherence to medical regimens.

The majority of conpliance studies

have been instituted to solve specific problems, with little
enphasis on theory (Epstein & Cluss,

1982).

A review of the

pervasive theoretical models will follow.
The early study of patient cotpliance followed the medical model.

B i o w d i c a l m o d e l s of conpliance contend that disease is resultant of
biochemical malfunctions caused by invasions of foreign agents
(e.g., viruses, bacteria), genetics, or the natural breakdown of the
body's parts or processes.

These changes generate syirptoms and

functional deficits that are treated through the advice and skills
of professionals.

In this framework, patients are viewed as the

recipient and performer of regimens that are expected to be obeyed
(Engel,

1977).

Unfortunately in the case of chronic disease

synptoms will persist and the expectation by health '
professionals of positive and rapid results is inappropriate. In
this model, nonccnpliance is viewed as the direct r ^ u l t of
personality aberrations such as laziness, ignorance, or willful
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neglect (Leventhal, et al., 1984).

This model encourages the

labeling of "nonccrpliant" and searches for characteristics that
differentiate the nonccnpliant person from the conpliant person.
Studies usually focus on dispositional characteristics of the
patient rather than on situational factors and cognitive processes
involved in the interpretation of environmental stimuli (Kirscht &
Rosenstock,

1979).

This viewpoint ignores inportant concepts of

preventive behavioral change and psychological coping, and to date
no personality profile for noncorpliance has been identified (Burish
& Bradley,

1983).

The emergence of the field of behavioral medicine has
introduced strategies and treatments based on learning theory to the
dcxrain of chronic disease (Blanchard,

1987).

The view of the

noncorpliant patient as a person with characterological abnormality
has been supplanted in part by behavioral concepts, where
investigators avoid blaming individuals for noncorpliance and focus
on the environmental conditions which promote or reduce adherence to
treatment recommendations (Stunkard, 1979).

Many recent

intervention studies have been guided with behavioral conponents and
theoretical orientation.

Leventhal and Cameron (1987) divided these

strategies into the following:

(1) a conmunicat ions approach;

(2)

rational belief theory; (3) self-regulative systems theory; and (4)
operant behavior and social learning theories.

These models
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eirphasize, to different degrees, the interaction between person and
environment.
The

cdntunications approach is concerned primarily with

educating and informing patients about their disease.

Although

relatively non-theoretical, this approach was the most frequently
utilized in a review of conpliance studies (Haynes, et al.
This approach accounted for 36% of all studies.

1979).

Those persons who

understand and have adequate knowledge about their medical condition
are thought to be more conpliant.

Therefore this approach

advocates patient education as the answer to inproving adherence.
The educational message should be well specified, organized, and
delivered in a manner that will allow the patient to attend to it
corpletely (Ley,

1977).

The finding that knowledge is a necessary,

although not a sufficient, condition for conpliance is the general
consensus that is supported enpirically (Brantley, et al.,
Haynes,

1990;

1982).

Cognitive-behavioral models of adherence to treatment regimens
posit that behavior is reciprocally determined by an individual's
cognitive structures and processes, interpersonal behaviors, and
their resulting consequences from the environment (Bandura,
Meichenbaum & Turk,

1982).

1977;

Behavior change can tv a^conplished by

cognitive changes that could begin at the point of cognitive
structures (i.e., changing beliefs) or cognitive prc-'-'sses (e.g.,
changing automatic thoughts, images, and coping skills).

An exairpl^
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of a cognitive behavioral model that has received considerable
attention is the Health Beliefs Model (HBM) (Maiman & Becker, 1974).
The HBM is a r a t i o n a l b e l i e f t h e o r y

that contends human behavior is

determined by an objective, logical thought process.

It posits that

when a person is given appropriate information on health risks and
the benefits or consequences of various behaviors, an individual
will modify his/her actions to preserve health.

Nonronpliance,

then, results from insufficient knowledge of the benefits and/or
hazards of engaging or not engaging in prescribed behaviors.

The

theory suggests choices are made on the basis of a cost-benefit
confutation and that modification of beliefs may be necessary to
consider when trying to increase long-term adherence.
In general, the body of research using this paradigm provides
only modest support for associations between these attitudes and
conpliance (Currmings, et al., 1981; 1982; Janz & Becker,

1984).

This theory can only predict as much of the variance in compliance
as is due to attitudes and beliefs.

It does not consider coping

skills and ignores automatic actions and thoughts that make up much
of daily activity (Leventhal & Cameron,

1987).

A manor problem for

the HBM has been the lack of standardized measures for its central
constructs (Binik, et al.,

1989).

Models of adherence that enphasize sail-regulative behavior are
also considered models with cognitive processes as central
operatives (Leventhal, et al., 1984).

Several models of self-
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regulatory behavior have been advanced to explain the mechanisms
responsible for self-control.

Self-control is an attribution most

often applied to behavior for which inmediate external consequences
are not apparent, to behavior that does not have a high rate of
occurrence, and to behavior that is socially desirable and that
involves some degree of self-sacrifice (Pinkerton, Hughes, &
Wenrich,

1982).

These models have three basic tenets:

(1 ) Self-

regulatory behaviors are learned through life experiences; (2) The
ability of a person to self-regulate can become inpaired as a result
of psychological stress, physical injury, or trauma;

(3) Training

with cognitive-behavioral techniques can teach new or irprove
existing skills.

As self-control is enhanced, the individual can

cope with or overcame carpeting environmental events responsible for
maintaining naladaptive behavior patterns, and self-esteem will be
increased (Keefe & Blumenthal,

1982).

This suggests that different

people will construct different mental representations (e.g.
appraisal) of the same illness threat and nay see different options
(coping rules) as appropriate for containment of that threat.
Empirical support for self-control models are equivocal and
generally lacking in significant power.

In one recent study,

it was

demonstrated that smokers who relapse post-treatment hid
significantly reduced risk perception coirparative to when they
initiated treatment.

Similarly those who had not re)-ipsed lowered

their belief ratings of being susceptible to smokino-related
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diseases (Gibbons, McGovern, & Lando,

1991 ).

Conversely, in a study

of weight loss and glycemic control, training in self-regulation
as a part of a standard behavioral weight control program in diabetics
did not iirprove weight loss or glycenic control significantly
conpared to the treatment program with self-monitoring only (Wing,
et al.,

1988).

In fact, trends in the data suggested that the self-

monitoring condition rraintained greater changes post-treatment and
at one year follow-up.

These authors suggested the self-regulation

component may in some cases actually detract from a weight control
program.

Adding self-regulation may overload the subjects who

already are dealing with a conplicated treatment regimen.
This model suffers from similar problems as the HBM.

Empirical

support for this model is lacking primarily due to the absence of
operations to assess specific constructs such as coping plans or
appraisal.
measurement.

There is also a lack of standardized instruments for
Further, the interactive nature of this model

complicates conceptualization of the variables mentioned and forces
the investigator to make decisions concerning when a given variable
is a dependent or independent measure.

Although not easily

demonstrated enpirically to date, this model correctly suggests that
appraisal, coping skills, and attitudes may contribute to patient
differences observed in long-term adherence, and chanues that can
occur over time or during active treatment should be monitored.
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Involving the patient in his/her own treatment is the focus of
the self-regulation model.

Failure of the patient to self-regulate,

which could be due to failure of the health professional to
adequately train or motivate patients, becomes a primary reason
for decreased adherence in chronic treatment regimens.

Although

knowledge and beliefs will provide some motivation, they are
typically not sufficient to sustain behavior.

Patients need to be

reinforced to carry out self-care activities (Turk, Salovey, & Litt,
1986).

Developing strategies that allow patients to self-regulate

effectively is the topic of the next section.

O p e r a n t a n d a o r l a l l e a r n i n g b e h a v i o r a l m o d e l s are among the
most frequently used in health care.

These models rely on

procedures that attenpt to alter health risk behaviors perceived to
result from automatically elicited behaviors in response to powerful
internal or external cues (Leventhal, Z i n m e m a n 6. Gutman,

1984).

Based upon learning theories of Pavlov, Skinner, and ToIran these
models attend to the stirruli or cues that elicit behavior, the
rewards that reinforce the behavior, the gradual shaping or
patterning of the behavior, and its automation after sufficient
repetition.

Bandura (1977) added concepts of modeling and vicarious

learning from social learning theories that contrite - cognitive
cctrponents to behavioral models.
Training in structuring o n e ’s environment and in the
performance of specific action sequences corrprise the core of the
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skills training programs that characterize contemporary behavioral
theory (Dunbar, Marshall, & Hovell,

1979; Kasl, 1975).

Epstein and

Cluss (1982) reviewed behavioral techniques used in 15 studies to
increase conpliance to long-term regimens.

A few of the populations

studied included asthmatics, diabetics, epileptics, hypertensives, and
patients with glauccna.

Although these studies varied in the types

of behavioral nanipulations used, the rajority demonstrated inproved
conpliance during the intervention.

Unfortunately several studies

did not collect follow-up data but in and those that did, conpliance
improvements returned to baseline levels when the intervention was
removed.

They concluded that reinforcement or feedback approaches

were more effective them self-monitoring in promoting corrpliance.
Cperant and social learning techniques are used in intervention
programs for weight reduction (Stunkard,
Cleary,

1979), smoking (Leventhal &

1980), and alcoholism (Sobell & Sobell,

1973) to name a few.

These interventions have produced high (60-90%) success rates in
nany targeted populations, but a consistent problem has been
naintenance of conpliance upon removal of the intervention.

Hunt

and his associates (Hunt & Bespalec,

1971)

1974; Hunt & Matarazzo,

plotted therapeutic outcomes for three target behaviors; withdrawal
from smoking, heroin, and alcohol.

For all three behaviors, 60% of

those "successfully" treated had relapsed three months after therapy,
increasing to 70% at six months, and 75% at 12 months.

Clearly
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maintenance of compliance behaviors for rrany patients is
problematic.
Reinforcement paradigms are most frequently used in behavioral
models and several issues remain unresolved regarding the operation
of reinforcers in these procedures.

There appear to be differences

in population responses to either negative or positive
reinforcement.

For example, Mahoney & Mahoney (1976) provide

evidence that positive reinforcement serves as the major promoter of
conpliance to weight loss programs, as self-reward appears more
effective in reducing weight than either self-punishment or negative
reinforcement.

In separate studies of positively reinforcing

symptom reduction in diabetic children and hypertensive adults,
conpliance to regimens was improved (Epstein, et al.,
et al.,

1976).

1981; Haynes,

Reinforcing medication intake was associated with

longer relapse rates in a study of alcoholics (Bigelow, et al.,
1976).

Alternatively, smoking cessation seems best accomplished by

aversive therapies (Lando, 1981), particularly when combined with
effective counseling procedures that prepare the smoker to cope with
internal and external cues which stimulate the urge to smoke
(Marlatt & Gordon,

1985).

Similarly, aversion therapies have also

been effective in treating alcoholism.

This findina suggests

interventions to improve compliance may need to be tailored to a
particular population, as some will respond to positiv-
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reinforcement, seme to aversive therapies, and others to a
combination of these procedures.
Behavioral contracting is a cannon method used to increase
conpliance.

Patients agree to meet specific criteria in order to

receive rewards.

One of the train advantages of contracting

procedures is that they force the patient out of the "sick role" and
require them to assume and specify responsibility for their own
behavior (Davidson,

1982).

However, high rates of conpliance

will generally continue only as long as the contracted behaviors are
reinforced.

Performance decrements that acconpany reinforcement

withdrawal are typically explained in terms of motivational changes.
Following the logic that conpliance will be maintained only as
long as it is reinforced, researchers have turned to methods of
utilizing self-reinforcement as a means of providing continued
reinforcement.

Researchers have found that most subjects fail to

use self-reinforcement to control their behavior as they tend to
reward themselves excessively when they haven't conplied and
consistently fail to punish themselves for noncatrpliance.

Also,

most people have extreme difficulty in generating self rewards and
punishments (Kanfer, 1979).

The motivation for c h r o m e

illness

patients to self-punish is extremely low as they will

have

sufficient immediate negative synptoms or side effect , 0 f
nonconpliant behavior.

Additionally, this will reinforce the

nonccnpliant behavior, making it more likely to happen in the futur-.

36

The finding that many chronically ill nonccnpliant patients axe
depressed or with reduced self-esteem indicates that the extent that
self-reinforcement increases self-efficacy will probably determine
if patients will engage in treatment-cctpliant behaviors.
In a controlled enpirical study of breast self-examination in
153 women, the effects of external reinforcers (token for a lottery
ticket) conpared to self-reinforcers (a list of ideas to "do
something nice for yourself") on treatment conpliance were conpared
for one year (Grady, et al., 1988).

These researchers found

external reward to increase the treatment conpliant behaviors
significantly more than either the control group or the self-reward
group.

The self-reward group did not differ significantly from the

control group.

With removal of the external reward conpliant

behavior dropped sharply, but remained higher than th<= self-reward
group.
While behavioral programs have improved conplianoe almost
universally in health care, almost all have problems in attaining
long-term or maintenance changes in behavior.

Relapse or return

towards baseline following behavioral programs seem to occur because
reinforcers from the individual's environment are removed while the
cues for the non-corpliant behaviors persist (Leventhal (, Cameron,
1987).

When strategies for coping with terrptation cu^s in the

environment have been included conpliance has been m a i n t a i n ^ for
longer time periods in some populations (Cooke & Meyers,

1980) tut
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not in others (Glasgow & Lichtenstein,

1987).

This has convinced

some researchers that chronic diseases (e.g., hypertension,
diabetes, obesity) should have continuous treatment for long-term
adherence (Brownell & Jeffrey,

1987).

In this paradigm, key aspects of conpliance should be monitored
and placed under contingencies on an ongoing basis.

This viewpoint

assumes that long-term adherence is not a learning deficit and
therefore not entirely correctable by skills-enhancing strategies.
The previously reviewed educational, cormunications, and cognitivebehavioral approaches are clearly insufficient in producing lasting
conpliance without motivation or incentives.

It should not be

assumed that long-term adherence can be continued without continual
reinforcement.
In surrmary, several models and intervention strategies have
been reviewed that atteirpt to conceptualize conpliance to medical
treatment.

Operant and social learning theory models with

behavioral and cognitive-behavioral interventions have enpirically
demonstrated significant improvement in conpliance.

Interventions

utilizing both positive and aversive components have been
demonstrated effective.

The most obvious weakness in all of the

interventions has been the tendency for reduced lono-t^rm conpliant
behavior when contingencies have been removed.

C o g m t iv^-behaviora 1

strategies to inprove self-regulation are difficult t
operationalize and have not always inproved long-term adherence.
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Researchers appear now to be questioning the efficacy of removing
contingencies for adherence in conditions where medical treatment is
ongoing.

The next section will describe interventions used in

ccrpliance studies involving hemodialysis patients.
Conpliance Strategies in Hemodialysis Patients
Intervention strategies to increase regimen adherence in
hemodialysis patients have followed the theoretical models
previously reviewed.

In general, behavioral and/or cognitive-

behavioral modification techniques have been effective in eliciting
inproved adherence (Wolcott, et al.,

1986).

Behavioral treatments

have included patient education, contracting, contingent
reinforcement, and shaping to irprove adherence to various aspects
of the dialysis treatment regimen.

Further, some studies have

atterpted to increase self-regulation by changing health beliefs and
attitudes (Cunnings, et al.,

1981).

Dialysis patients appear

similar to the najority of chronic illness populations in that
interventions have not had lasting long-term effects.

Similar to

other chronically ill papulations, dialysis patients return to
baseline levels of adherence when contingencies or treatment
interventions are terminated (Finn & Alcorn,

1986).

As with intervention studies in other chronic illness
populations, dialysis researchers are interested in investigating
self-regulative behaviors that would enhance long-term conpliance
(Kirschenbaum, et al.,

1987).

A rather limited number of published
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intervention studies exist in this population, and various
methodological flaws have made explanation of treatment effects
difficult to reliably interpret (Binik, et al.,

1989).

Sortie of the

problems associated with measuring conpliance parameters of specific
variables have been reviewed by Ferraro, et al. (1986), Wolcott, et
al. (1986), and in a previous section of this manuscript.

Despite

these and other design flaws, a review of studies concerned with
treatment adherence and/or changing health attitudes in dialysis
patients will follow.

Specific studies will be errphasized with an

attenpt to integrate relevant findings into current conpliance
models and theories.
Although behavioral techniques are frequently effective in
inproving adherence, the communications or educational approach has
been the most frequently tried way to promote conpliance (Mathews &
Hingson,

1977).

The prirary target behaviors for interventions have

been fluid or diet restrictions, although other behaviors have been
studied.

Providing the hemodialysis patient with a clear

description of the condition, how it is treated, and the
implications of treatment and noncorpliance are generally included.
Unfortunately these studies have typically lacked control groups or
combined approaches, making the effects of knowledge difficult to
interpret.

One recent study used different behavioral treatment

groups, including an education only group as well at a control
group, to inprove vascular access handwashing conpliance in dialysis
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patients (Brantley, et al., 1990).

The education only intervention

group was found less adherent than the behavioral treatment only
group or a combined behavioral/education group.

These authors

considered knowledge a necessary, although insufficient,
cccrponent for improving conpliance in hemodialysis patients.
In an attenpt to understand the role of health beliefs and
attitudes in dialysis patients, Cunnings et al. (1981) studied
changes in adherence in one of the largest and most sophisticated
studies to date.

They studied 116 hemodialysis patients using a

pretest-posttest control group design.

Serum potassium and IWG, as

well as health beliefs, were measured at baseline, at the end of a
six-week intervention, and 12 weeks post intervention.

Health

beliefs were measured by having patients rate on a seven-point
Likert scale beliefs pertaining to particular health dimensions
(e.g., perceived susceptibility to sequelae of noncompliance,
perceived severity of sequelae associated with noncompllance,
beliefs about benefits of adherence to treatment requests, and
perceived barriers to following treatment requests).

Baseline

measures of potassium and IWG were based on six observations, three
taken before and three taken after an initial patient interview.
There were four treatment conditions:
between patient and dialysis nurse,

(1) behavioral contract

(2) behavioral contract with a

member of the patient's social group,

(3) a weekly phone call from a

41

dialysis nurse designed to alter health beliefs, and (4) a control
group.
The contracted groups had contingencies to keep IWG less than 3
kg and potassium 5.5 mEq or below.

Rewards for ccrpliance were

state lottery tickets as well as feedback from nursing staff each
time the patient dialyzed.

The health beliefs intervention group

received calls from nursing staff who problem-solved with patients
to help identify difficulties the patients were having with various
aspects of the regimen, gave information concerning the benefits of
treatment adherence, and offered solutions to help maintain proper
adherence.

Further, these calls were designed for staff to give

verbal support and encouragement to treatment adherence.

The

control group condition consisted of an absence of special
intervent ion considerations.
Results indicated that the three treatment interventions
achieved substantial reductions in patient's serum potassium and IWG
and the changes were significantly different (p< .05) than the
control group at the end of the intervention.

It should be

mentioned that improvement in adherence also occurred in the control
group.

There were not significant differences between these three

treatment groups at the end of the intervention, and at 12 weeks
post-Intervention none of the treatment groups were significantly
different from the control group.
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The authors found that health beliefs were generally not
predictive of conpliance as correlation analysis of baseline
conpliance measures (e.g., IWG and potassium), and health beliefs
were significant only for perceived barriers to treatment adherence
(p < .05).

Statistical analysis of the HBM intervention indicated

that health beliefs were not significantly altered through their
intervention.

Interestingly, behavioral interventions showed

inproved health beliefs ratings at both post-treatment and follow-up
measurement that were similar in magnitude to the inprovements seen
in the HBM intervention group.

This suggests that during

contingency reinforcement and when contingencies are removed, health
beliefs and attitudes will not be changed in a negative fashion.
The conparative effectiveness of each treatment is unclear as
the control group also inproved.

This study highlights the reactive

effects that occur for patients involved in any study, and the need
for treatment studies to have a control group.

Noncontingent

attention from the nursing staff nay be sufficient to produce
ccrrpliance.

One other problem with this study was the targeting of

several conpliance parameters in each of the treatment groups
therefore reducing the knowledge about which treatment affects a
specific parameter.

Future studies should enploy specific treatment

for specific target behaviors.
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No other group treatment study has specifically measured health
beliefs and attitudes in relation to adherence interventions.
However, Hegel, et al. (1989) studied three patients who were
considered fluid abusers.

Using single case design these three

patients, who had passed a rudimentary knowledge questionnaire, were
treated in an A-B-A-C-BC design to determine the effectiveness of
behavioral strategies or strategies to change health beliefs in the
single targeted variable of IWG.

In the first study treatment B was

reinforcement for attaining criterion weight gain.
was being able to watch a video while dialyzing.

The reinforcer
Treatment C was a

counseling intervention based on the HBM for adherence (Becker and
Maiman,

1975).

In this study IWG was significantly reduced by the

behavioral reinforcement intervention only.

The treatment design

was reversed (B = HBM intervention, C = Behavioral intervention) and
similar results were obtained.

These researchers concluded that the

behavioral methods were superior in terms of creating stable levels
of optinal adherence and that adding health belief interventions
does not inprove ccnpliance.

No follow-up data were reported.

Similar to the Cunnings, et al. (1981 ) study, these authors found
that only the health belief of perceived barriers to adherence to
change in relation to adherence.

Interestingly, this change

followed the behavior change and not vice versa.
In the two studies reviewed,

it appears as if health belief

modification rray not be important in changing adherence m

dialysis
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patients.

However, because the interventions were relatively short

in duration health beliefs may not have had sufficient time in a
treatment condition to change and be effective in long-term
adherence changes.

The Currinings, et al. (1981 ) intervention lasted

only six weeks and the Hegel, et al. (1989) study with differing
treatments lasted a total of only 10 weeks for only three subjects.
It is possible that health beliefs may require a lengthy time under
treatment conditions to change.

Cunnings et al. (1981 ) suggest that

interventions need to be continuous to be effective.

Several

studies have lengthened behavioral treatment interventions to
iirprove adherence in dialysis patients.
In one such study, Tucker, et al. (1990) used three behavioral
interventions with multiple conponents to inprove fluid conpliance
in 103 hemodialysis patients with greater than 2 lbs. per day weight
gain.

The four groups consisted of: (1) Fluid intake self-

monitoring, staff praise and monetary incentives for fluid selfmonitoring, and staff praise for fluid adherence (fluid weight
reduction);

(2) The first intervention plus behavioral control of

fluid via graphing the relation between reported fluid intake and
actual fluid weight gain;

(3) The second intervention plus

structured support (praise of and assistance with adh^r^nce efforts)
from a family member; and (4) a control group.
Few details are presented concerning methods and data analysis
in their presentation.

These authors did not measure health beliefs
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or attitudes and focused only on differences between treatment
groups.

It was found that Groups 2 and 3 did not differ

significantly, but showed significantly better adherence than Groups
1 and 4 after 18 weeks of intervention as tested by a repeated
measures ANCOVA.

No follow-up data were reported.

Utilizing family

members to successfully increase corpliance iirplies that family
support is a relevant factor in achieving corpliance.

This study is

able to demonstrate improvements in ccrpliance in the targeted
variable of IWG with longer treatment interventions, but it is
difficult to assess which corponents are responsible for the changes
observed.

Further, the study could have been strengthened by

reporting when treatment effects occurred and if they strengthened
or weakened throughout the intervention.
In a smaller investigation, Skoutakis, et al.

(1978) studied 24

hemodialysis patients during eight months of treatment.

This

represents the longest published treatment intervention to date in
the dialysis literature.

Baseline measures of patient knowledge,

ccrpliance with drug regimen, and biochemical and therapeutic
responses (which included potassium, BUN, phosphorus, and IWG) were
measured.

Unfortunately these authors combined biochemical indices

and IWG into four broad categories of conpliance (e.q., from
"excellent" IWG never above 500g; predialysis serum potassium levels
never above 6 mEq/L and steady predialysis BUN levels) to ("great
abuse" IWG always greater than 2kg; predialysis potassium greater
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than 7 mEq/L), so the effects of their treatments on specific
oanpliance variables is not accessible.
The treatment program lasted eight months and consisted of a
combination of education, patient consultation from pharmacists
during dialysis sessions, and written reminders to take medications*
After four months one-half of the group was terminated from
treatment.

A significant increase in corpliance was reported, based

on t-tests, for each group immediately following treatment.
Corpliance was naintained and more patients became conpliant in the
group that continued in the treatment, but not for the group that
was terminated from the intervention.

No follow-up data were

reported for the group that was treated for eight months.

Although

these authors did not measure health beliefs changes, knowledge
scores continued to iirprove with the group treated for eight months.
The important finding of this study is that continued improvement in
adherence for dialysis patients was naintained for eight consecutive
months of a behavioral intervention.

As has been the case with the

studies reviewed previously, the determination of the component
responsible for treatment effects is not possible, and this study
lacked a control group for comparison.
One of the few corpliance studies that did target a specific
behavior and effectively corpared varied treatment conditions is the
previously mentioned Brantley, et al. (1990) study.

In this study

designed to increase rates of proper vascular access cleansing,
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dialysis patients were randomly placed into one of four experimental
groups: educational/behavioral, behavioral# educational, and
attention control.

The education treatment used a brief videotaped

patient education program.

The behavioral intervention consisted of

visual prorpts for vascular access cleansing and contingent
reinforcement.

A raffle ticket was given for each session of

appropriate washing in a two-week treatment program.

The attention

control group was given raffle tickets and allowed to watch a
general hygiene video.
Results showed that all experimental groups were not different
at pretreatment levels of knowledge, but patients in the active
treatment conditions gave significantly more correct answers on a
knowledge questionnaire post-treatment than did the control group.
The education/behavioral and behavioral groups conpleted
significantly more washing techniques at one month follow-up than
did the education and control group patients.

One year follow-up

showed that sample size was considerably reduced from patient death
and attrition, and there was no suggestion that nraintenance of
cleansing behaviors were nraintained.

Based upon their results these

authors report that knowledge was a necessary, but not sufficient
element to maintain vascular cleansing carpiiance behaviors.
suggested that incentives or contingent reinforcements are the
necessary components for rraintenance adherence and should be
routine.

It was
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In sunmary, it is apparent that several behavioral
interventions inprove adherence to the dialysis regimen.

However,

most dialysis studies have been limited by sanple size (only two
studies with sanple size of over 60 subjects) and other
methodological problems (i.e., lack of follow-up data,
appropriate control groups).
upon has been IW3.

lack of

The variable most often intervened

To date it is difficult to determine which

treatment is superior or responsible for improved adherence.

The

studies mentioned have either combined many conponents or lacked a
control group, although a behavioral contract with contingent
rewards has been a particularly successful method.

It is possible

that the reactive effects of the research process (patient
interview, increased staff-patient interactions, e t c . ) may be
sufficient to generate treatment effects (Finn & Alcorn,

1986).

Behavioral interventions such as contracting for a contingent
reward have shown promise for increasing patient compliant behaviors
in hemodialysis patients as well as other chronically ill
papulations.

These methods are thought to increase patient

motivation by directing it towards designated goals by systematic
social interactions and attainment of specific rewards based upon
performance.

These treatment interventions should increase self-

regulative behavior and inprove beliefs and attitudes toward
illness thereby increasing long-term adherence.

Alt^r*^ health

beliefs and attitudes that inprove self-regulation h a w not been
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extensively studied in the dialysis literature, and initial studies
are equivocal in findings (Cumrdngs, et al., 1981; Hegel, et al.,
1989).

Interestingly, behavioral treatments without self-regulation

or health beliefs change ccnponents have led to inproved attitudes
and health beliefs when measured (Curmings, et al.,

1981 ).

No

reported instances of deleterious effects on health belief or
attitudes due to contingency management of corpliance parameters
have been reported.
While treatment interventions to inprove dietary corpliance
are in place, dialysis patients tend to have irproved adherence
rates.

Unfortunately, a consistent return to baseline levels of

adherence is observed when the intervention is terminated.

Most of

the treatment interventions in the dialysis population have been
relatively short in duration, e.g. as only one study intervened for
more than five months (Skoutakis, et al.,

1978).

Treatment effects

were ireintained and irproved over time in this study, although there
was no follow-up data to determine if behaviors were maintained.
Interventions studies that have measured health belief changes and
attitudes towards self-regulation have only lasted six and nine
weeks respectively.

It is quite possible that longer treatment

interventions will lead to health beliefs and attitude changes that
might effect lasting changes in adherence.

If health beliefs or

attitudes towards illness change as adherence rates improve or
renain at a high level during a lengthy behavioral intervention,
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support would be given to the idea that long-term adherence is
dependent upon continual contingency management.

Change in health

beliefs and attitudes in response to long-term behavioral treatment
that could lead to maintenance corpliance behaviors needs closer
examination.

PURPOSE
Patients are generally canpliant with dialyzing, but estimates
hold that nearly 50% are notoriously noncanpliant with the dietary
and fluid restrictions despite the adverse health consequences
(Ferraro, et al., 1986).

For this reason interventions to inprove

patient adherence to aspects of their treatment regimen are of
considerable importance.

ESRD patients maintained on hemodialysis

are an excellent representative of chronic illness populations
because critical behaviors must be managed and altered for patients
to feel well.

The patient is responsible for attending treatments

and following restrictive dietary, activity, and medication regimens
to feel well.

Most health care professionals believe that

corpliance with the dialysis regimen will prevent or at least abate
short- and long-term medical complications (Acchiardo, Moore, &
Cocherell,

1984).

This project was designed to investigate factors related to
adherence to fluid restrictions in hemodialysis patients, to corpare
two treatments to inprove fluid restriction adherence rates, and to
improve upon some of the methodological limitations of previous
intervention studies.

Fluid adherence was chosen as the single

targeted behavior for change because fluid overload can lead to
irrcnediate, long-term, and even fatal health consequences.
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Further,
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this variable is reliably and easily measured.

It has been used in

the vast majority of previous hemodialysis corpliance studies.
A general goal was to inprove upon the methods of previous
adherence and intervention studies.

An attenpt to more conpletely

measure variables that serve as mechanisms for behavior change
towards adherence in hemodialysis patients was made.

A large sanple

was recruited, a randomly assigned control group was included, and
follow-up data were collected to more ccrpletely and reliably study
adherence to fluid regimen.

This design allowed for both

retrospective and prospective evaluation of canpliance and
nonccnpliance behaviors in hemodialysis patients.
Predictors Study.
In a retrospective study, psychological, medical, and
demographic variables were collected at baseline and compared to
pre-intervention intersession fluid weight gains.

The following

question was addressed by this retrospective predictors study:
Cuestion 1:

At baseline, were there specific subject variables

that predicted pre-intervention nonconpliance to fluid restrictions?
Previous literature reviews (e.g., Binik, et al.,

1989)

suggested no variables have consistently been associated with
nonadherence to fluid restrictions.

Because of their use in

previous studies, medical and demographic variables of sex, age,
length of time on dialysis, education, and concurrent diagnoses were
included for measurement.

Psychosocial measures included social
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support, depressed mood, health locus of control, and fluid regimen
knowledge.

Hypothesis 1:

It was hypothesized that some of these

variables would predict a baseline level of nonadherence-

No

hypothesis was made as to which variables would be predictive of
nonadherence. Intervention Study
In a prospective intervention study, patients were randomly
assigned to treatment groups to evaluate the effectiveness of a
sinple, long-term behavioral intervention to irprove rates of
adherence to fluid restrictions.

For this study, a control group

was established to conpare treatment effects.

The treatment

intervention consisted of feedback and contingent reward of
adherence to a specified IWG.

The attention control group received

feedback and noncontingent reward.

It was hoped that corparing a

contingently rewarded group to a group receiving noncontingent
reward would more clearly evaluate the active component of
reinforcement treatment by removing the confounds of multi-conponent
interventions used in previous intervention studies.
Additionally, it was believed that a sinple treatment could
potentially be implemented by dialysis staff and therefore
represented the most clinically useful and cost effective
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intervention to evaluate.

Although its efficacy had not been

empirically tested, a cost effective intervention that would offer
treatment to large patient groups without intensive labor for
dialysis staff was reasoned to be a useful addition to the treatment
protocol of hemodialysis patients.
Relevant subject variables that have been implicated as factors
relating to adherence, such as health locus of control, regimen
knowledge, social support, depressed mood, and relevant
demographic/medical variables were studied.

Changes in variables of

locus of control and depressed mood were selectively studied to test
hypotheses that particular beliefs and attitudes towards health are
necessary for patient adherence to medical requests.

During the

course of this study the following questions were addressed:
CMestion 1:

Did behavioral contracting inprove fluid

corpliance in hemodialysis patients after one month?

Were gains

maintained after six months of treatment?
Hypothesis 1:

Based upon previous studies, it was hypothesized

that patients receiving feedback and contingent reinforcement for
fluid adherence would inprove their adherence compared to controls
receiving feedback and noncontingent reinforcement.

Wot only would

groups differ at one month of treatment, but carpiiano- rates would
retrain significantly different during six months of treatment .
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(Xiestlon 2 :

Did the reactive effect of being in a research

study and receiving non-contingent reward (control group) inprove
fluid adherence in hemodialysis patients?
Hypothesis 2 :

It was hypothesized that although adherence in

the feedback and noncontingent reward group nay inprove slightly;
However, changes from baseline rates would not be as great as the
contingent reinforcement group, and adherence inprovements would
decline as the study progressed.
Question 3 :

Assuming the contingency contract significantly

irproved fluid adherence and treatment effects were maintained for
six months, were the effects maintained at a one month posttreatment follow up?
Hypothesis 3 :

It was hypothesized that six months of treatment

is sufficient for behavior change to maintain adherence gains at one
month post-treatment.
Question 4 :

What were the effects of a six-month behavioral

treatment intervention on health beliefs and attitudes in dialysis
patients?
Hypothesis 4 :

It was hypothesized that six months of treatment

would allow for health beliefs and attitudes to c h a n ^

such that

patients would show greater degrees of self-regulation associated
with increases in internal locus of control scores and decreases in
chance external locus of control scores.
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Question 5 :

What were the effects of a six-month behavioral

treatment intervention on depressed mood in dialysis patients?
Hypothesis 5 :

It was hypothesized that patients would show

significantly less depressed mood ratings as they became involved in
the intervention and adherent to fluid requirements.

METHODS
Subjects.

One hundred forty-one hemodialysis patients of Bio

Medical Applications of Baton Rouge, LA from three outpatient units
were recruited for participation.

Since residual kidney function

may effect intersession weight gain, those patients with selfreported residual kidney functioning sufficient to produce at least
250 ml per day and/or less than three months hemodialysis treatment
were excluded from the study.

Additionally, patients with severe

physical inpairment, mental retardation, or those who could not
ccrprehend instruction were excluded.

Seventeen patients had not

been on treatment dialysis for three months or more and were
excluded form the study.
greater than 250ml.

Two of these 17 reported urinary output

An additional four patients indicated their

residual kidney function sufficient to produce 250ml/day of urine
and were therefore excluded.

Approximately 20 patients were

excluded due to severe physical or cognitive inpairment, and
approximately 25 patients refused participation in the study.
Patients with a high school education or who demonstrated
acceptable reading abilities were allowed to read and conplete
questionnaires themselves.

For those with physical limitations

(poor eyesight, vascular access on dominant arm) or unable to
accurately complete the questionnaires, research a s s i - b m t s assisted
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in collecting data by reading to participants or writing out
answers.
This research sanple consisted of 69 females and 72 males, with
mean age of 51.1 years.
39.5 months.

The average length of time on dialysis was

The majority of the sample was currently unemployed

(90%), black (80%), and had reported income of less than $10,000 per
year.

Education level varied, but 44% of the sample had not

received a high school diploma.

Demographic/medical characteristics

of the sanple are presented in Table 1 (See Appendix G ).
Initial random assignment led to 71 participants being placed
in the contract contingent reinforcement group (CCG) and 69 in the
noncontingent reinforcement attention control group (ACG).

During

the course of the seven month intervention, many participants were
lost from the study.

Only 53 CCG and 43 ACG patients completed the

IWG intervention study.

Patients were lost from the study for many

reasons including transferring/moving, death, receiving kidney
transplants, hospitalizations, or dropping out of the treatment.
The major reason subjects were lost from the intervention study was
refusal to participate after baseline measures were collected, with
almost twice as nany of ACG group compared to the CCG group refusing
to participate.

Three participants from each group d n d ,

two

patients received kidney transplants, and nine participants were
hospitalized.
attrition.

Table 2 lists the number of subjects, and reasons for
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Measures.
Intersession Weight Gain (I W G ).
fluid adherence.

IWG served as the measure of

It was calculated by subtracting the subject's

weight post-dialysis treatment of the most recent completed session
(e.g., Time 1: Monday after treatment) from predialysis treatment of
current treatment session (e.g., Time 2: Wednesday prior to
treatment).

The sum of each IWG for a week (three treatment

sessions) served as the measure of corpliance to fluid restrictions
in the intervention study.

In the retrospective study the three-

month average weekly IWG served as the measure of fluid conpliance.
Medical/Demographic Variable Questionnaire.

A questionnaire to

assess relevant medical and demographic variables was coupleted.
Inclusive variables were age, sex, race, concurrent diagnoses,
length of time on dialysis, education, enployment status, annual
income of household, rrarital status, and number of persons in
household.

This questionnaire is presented in Appendix B and has

been used in previous hemodialysis studies (Everett, et al.,

1989;

Brantley, et al., 1990).
Fluid Knowledge Questionnaire.

This is a 20-item true-false

questionnaire designed to measure knowledge of fluid requirements of
dialysis patients.

The questionnaire was developed for this study

and questions came from a dialysis handbook that war- given to each
patient.

The staff dietician reviewed the items and indicated each
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item was representative of relevant fluid information.

The

questionnaire is presented in Appendix C.
Social Support Questionnaire (SSQ-short form).

A recent review

of social support instruments (Heitzmann & Kaplan, 1988) suggests
the SSQ (Sarason, et al., 1983) provides valid and comprehensive
assessment of the construct of social support.
the SSQ (Sarason, Shearin, & Pierce,

The short form of

1987) is a measure of the

quantity and quality of an individual's perceived social support.
It describes six situations and asks subjects to list the people
whom they can count on in each particular situation.

For each

question the subject gives a satisfaction rating of the support
given in each situation on a scale from 1 (very satisfied) to 6
(very dissatisfied).

These scores are sunned to yield an overall

satisfaction rating score.

The short version yields internal

reliability coefficients of .90 to .93 for the frequency and
satisfaction rating scales.

The SSQS is presented in Appendix D and

has been used previously in a study with hemodialysis patients
(Hitchcock, et al.,

1990),

Center for Epidemiological Studies Depression Scale (CES-D).
The CES-D (Radloff,

1977) is a 20-item self-report inventory that is

widely used as an index of the number and f r e q u e n t of depressive
syrrptoms experienced in a week.

After reading a stat^m^nt, subjects

rate on a scale from 0 (rarely or none of the t i m ^ ) to j. (most or
all of the time) how often they felt in accordance with that
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statement.

The CES-D has good internal consistency with alphas of

roughly .85 for the general population and .90 for psychiatric
populations.

Split-half and Spearnan-Brown reliability coefficients

range from .77 to .92.

It can also be viewed as a measure of non

specific psychological distress because it seems also to measure
anxiety and self-esteem (Weissnan, Sholomskas, Pottenger, Prusoff, S.
Locke,

1977; Orme, Reis, & Herz,

1986).

Corrparison of CES-D scores

across different populations were conducted in a large sarrple with
acute depressives scoring on average 38.10 (SD=9.01), recovered
depressives scoring 14.85 (SD=10.06), alcoholics scoring 22.97
(SD=13.58), and comrunity adults scoring 9.10 (5D=8.60).

The CES-D

is presented in Appendix E.
Multidimensional Health Locus of Control (M H L C ).
(Wallston, Wallston, & DeVellis,

The MHLC

1978) is an 18-item questionnaire

designed to determine the way people view health-related issues.
Subjects rate items frcm 1 (strongly disagree) to 6 (strongly
agree). The MHLC produces three dimension scores:

Internality

(e.g., "I am in control of my health"), Powerful Others (e.g.,
"Health professionals keep me healthy"), and Chance Externality
(e.g., "If it's meant to be, I will stay healthy").
forms exist for this measure.

Equivalent

Alpha reliabilities combined for

forms A & B are between .830 and .859.

Validation studies have

generally supported the three factors of health locuc of control,
although it appears that the internality subscale is the most
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robust, and the chance externality is the weakest factor (Lewis,
Morisky, & Flynn,

1978; Russel & Barrett, 1983).

Average scores on

the three factors have differed across populations.

In a chronic

medical patient sanple (n = 609), Internality score averaged 2 5.78,
Chance Externality 17.64 and Powerful Others 22.54 !Hartke & Kunce,
1982).

In a sanple of healthy camnunity adults, Internality score

averaged 25.55, Chance Externality 16.72 and Powerful Others 17.87
(Wallston, Wallston, & Devillis,

1978).

The MHLC-Form A is

presented in Appendix F.
Research Variables
Predictor Variables.

The predictor variables included measures

of fluid knowledge, depressed mood (CESD), health locus of control
(MHLC), social support (SSQS), and medical/demographic variables.
Medical and demographic variables included were age, sex, concurrent
diagnoses, length of time on dialysis, and education.

Age was

defined as a person’s age in years at the start of the study.
Concurrent diagnoses was the total number of morbid conditions
coexisting with ESRD.

The particular diagnoses included in the

total count were chosen based on the previous literature (Ruggiero,
1992) and included hypertension, congestive heart failure, diabetes
m e 11itus, arterioscleritic cardiovascular disease, mali-mancy,
disease, and systenetic lupus erythematosus.
Criterion variables.

The criterion variable for th^

retrospective study was baseline fluid adherence obtain-d by

liver
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averaging the weekly means of the most recent three months of IWG.
In the prospective study, the averaged weekly IWG, as well as CES-D
and the three factors of the MHLC served as the measured criterion
variables.
Procedure.
From three outpatient hemodialysis units eligible subjects were
recruited from 16 pre-existing groups of subjects (designated by
time and day of dialysis treatment).
"shifts" to two conditions were rode.

Random assignment of these
The ccnpared groups were:

1>

a corpliance contingent group (CCG) and 2) an attention/control
group (ACG).

Therefore, every subject in a particular "shift" was

in the same treatment condition.
Informed consent was obtained from all participants.

Separate

informed consent forms were given to the two experimental groups
(Appendix A: Forms 1 and 2).

All subjects were told they were

participating in a study involving conpliance to dialysis treatment
regimens.

Each subject had the opportunity to participate in

monthly raffles for six months.

Eight cash prizes per month were

awarded, four for the CCG and four for the ACG.

Baseline data were

obtained prior to initiating treatment conditions.

At baseline all

subjects carpleted the following: Fluid Knowledge Quest i^nnaire.
Medical/Demographic Variables Questionnaire, SSQ, MHLC, and the
CES-D.

Baseline fluid adherence was obtained by averaging the

weekly means of the most recent three months of IWG.

The
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Medical/Demographic Variables Questionnaire information was
abstracted from a patient's medical chart and/or obtained by
interview.

At the end of one month of treatment, six months of

treatment, and one month follow-up the CES-D and MHLC measures were
repeated.

The monthly average of weekly IWG as the measure of fluid

adherence at each of these respective times.

At baseline, subjects

with scores on fluid knowledge questionnaires below two standard
deviations from the mean were referred to the dietician who
routinely provides education and treatment to all patients.

Five

subjects from each group had scores of 14 or lower and were
referred.
During the course of the six-month treatment study, the ACG
participants received a "raffle ticket" for each week.

The CCG

contracted to have intersession fluid weight gain of 7 kg or less
per week.

For each week a CCG participant obtained intersession

weight gain criteria a raffle ticket was earned.

Research

assistants were present at the middle session of each week to give
feedback to participants in each condition concerning their weight
gain and distribute raffle tickets.
All participants were given specific instructions concerning
weighing prior to their treatment session.

Patients were instructed

to take off extra clothing (e.g., jacket, sweater) or accessories
(e.g., purse, keys) that may reduce reliability of weight
measurement.

Further, these instructions were posted above the
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scales at the dialysis center.

Nursing staff recorded the weights

of the patients.
Occasionally subjects had treatments on days other than their
normal shift or missed treatment sessions.

Subjects were advised to

notify research assistants of any scheduled changes and were held to
the 7 kg/week weight gain criteria if they were in the contingent
reinforcement group.

RESULTS
Several methods of analysis were proposed to evaluate the
hypotheses for the project’s two studies.

In the retrospective

predictors study, correlational procedures and multiple regression
procedures were proposed for the analyses.

Multivariate analyses of

variance were proposed to determine effects of the prospective
intervention study.

Descriptive statistics (i.e., means and

standard deviations) for demographic/medical variables of the
predictor study are presented in Table 1.

In addition, sinple

statistics were also performed on the primary measures (i.e., MHLC,
CES-D, Fluid Knowledge, SSQS, IWG) employed in the studies.
In this recruited sanple, mean weekly IWG was 7.89 kg with 61%
of the sample presenting with a weekly IWG over 7.00 kg.

Knowledge

of fluid restrictions for the dialysis regimen and perceived social
support appeared sufficient, with mean score of 17.50 out of 20 on
the Fluid Knowledge Questionnaire and 34.60 out of 36 on the SSQS.
Ratings on the CES-D showed an average score of 12.93, with a range
from 0 to 47.
Internal,

The three scale scores on the MHLC were: 26.4 2

19.57 Chance External, and 25.91 Powerful Others and are

comparable to values reported for other medical populations.
data are presented in Table 3.
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These
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Predictors Study Analyses.
To evaluate predictors of nonadherence to fluid restrictions as
measured by averaged IWG, a 12 X 12 correlation matrix was generated
using the following variables: age, months on dialysis, number of
concurrent diagnoses, sex, fluid knowledge score, education, IWG,
CES-D, SSQ, and three MHLC variables (Internality, Powerful Others,
and Chance Externality).

This correlation matrix generated 66

nonredundant correlation coefficients, allowing the unique relation
between variables to be examined and is presented in Table 4.
A significant positive correlation was found between increased
IWG and Sex-Male (p < .01).

Significant negative correlations were

found between IWG and CES-D (p < .01 ), and IWG and AGE <p < .05).
Variables of SSQS, Fluid Knowledge, MHLCI, MHLCCE, MHLCPO,
Education, Months on Dialysis, and Concurrent Diagnoses were not
significantly correlated with IWG.
The correlation natrix generated intercorrelations and firstorder correlations between IWG and the predictor variables, but
multiple regression analyses allowed for examination of each
variable while statistically controlling for the effects of other
independent variables.

A stepwise multiple regression was

performed, given a lack of consistent predictor variables in the
literature.

Only the variables that were significant at p - .15

were entered into the regression equation.

Variables w.-re

nsintained in the equation if significant at the p <■ .06 level.

The
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multiple regression equation provided answers to the following
questions:

1) How well does the group of predictor variables

estimate the criterion variable?; 2) How much does any single
predictor variable add to the estination of the criterion variable?;
and 3) When all other predictor variables are held constant
statistically, how nuch of the criterion variable does a given
predictor variable account for? (Cohen & Cohen,

1983).

As displayed in Table 5, the stepwise rmiltiple regression
analysis for IWG noncanpliance was significant, F (4, 136► = 6.30,
p ( .001.

The equation accounted for 17% of the variance in IWG

noncampliance.

Inspection of this table shows that male SEX

accounts for 8% (p < .001) of the variance, with AGE accounting for
3% (p < .05), MHLCCE contributing 3% (p < .05), and Education
accounting for 3% (p < .05).
Intervention Study Analyses
To analyze the intervention study multivariate analyses of
variance were conducted to answer hypotheses concerning treatment
effects on IWG, health attitudes and beliefs, and depressed mood.
Ninety-six participants oorrpleted the intervention study.

Sirrple

statistics of means, standard deviations, and frequencies for
medical, demographic, and treatment variables were calculated for
subjects who ccnpleted the intervention study and are presented in
Table 6.
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Pre-experimental analyses ccnpared the intervention study
participant characteristics between randomly assigned groups (CCG
vs. ACG) by separate analyses of variance testing for significant
group differences at baseline along the following variables: Medical
and Demographic Variables, IWG, MHLC, SSQ, and CES-D.
are presented in Table 7.

These results

The only variable significantly different

between groups was Months on Dialysis, F (1,95) = 3.46, jo < .01.
However, no significant relation between months on dialysis and IWG
(see Table 4) were observed.

Therefore randomly selected groups

were considered adequately similar for intervention effects
comparisons.
Table 8 presents frequencies of participants in each group who
met weekly IWG criteria of 7.00 kg or less during the study.

At

baseline, 23 of the 53 CCG participants had weekly IWG of 7.00 kg or
less, while 18 of the 43 ACG participants had weekly IWG of 7.00 kg
or less.
treatment.

These values refrained relatively consistent across
COG group participants received a raffle ticket

contingently each week during a twenty week treatment when their
weekly IWG was 7.00 kg or below.

Members of this group received an

average of 9.85 tickets throughout the course of the study.

Three

patients received a raffle ticket for each week of the study, while
three patients never received a raffle ticket.

Only 3 0'- of the

subjects earned a raffle ticket at least 15 of 20 weeks.
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Approximately half of all subjects received a raffle ticket for 10
of twenty weeks.

See Table 9.

A repeated measures multivariate analysis of variance (MANOVA)
analyzed the effects of treatment on fluid adherence.

The analysis

was a 2 (Group) X 4 (Time) MANOVA, with the levels of Group being
CCG and ACG and the levels of Time being baseline, one month into
treatment, six months treatment, and one month post-treatment follow
up.

There was no significant Group X Time interaction, F (3,92) =

1.10, p=

.35.

The dependent variable was weekly fluid gain averages

at baseline, one month treatment, six months treatment, and one
month follow-up.

Table 10 presents results showing that at one

month treatment, six month treatment, and one month post-treatment
follow up no significant group differences were present.
To evaluate the hypothesis that the treatment would enhance
mood as measured by the CES-D, a repeated measures MANOVA was
performed.

The analysis was a 2 (Group) X 4 (Time) MANOVA, with the

levels of Group being CCG and ACG and the levels of Time being
baseline, one month treatment, six months treatment, and one month
post-treatment follow up.

There was no significant Group X Time

interaction, F (3,70) = 1.35, p= .26.

The dependent variable was

CES-D averages at baseline, one month treatment, six months
treatment, and one month follow up.

Table ii presents results

showing that at one month treatment, six month treatment, and one
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month post-treatment follow up no significant group differences were
present.
To evaluate the effect of the intervention on health attitudes
and beliefs three separate repeated measures MANOVAs were performed
for each of the three scores from the MHLC (i.e., Internality,
Powerful Others, Chance Externality).

The analyses were 2 (Group) X

4 (Time) MANOVAs, with the levels of Group being CCG and ACG and the
levels of Time being baseline, one month treatment, six months
treatment, one month post-treatment follow up.

The dependent

variables were the three scores of health locus of control at
baseline, one month treatment, six months treatment, and one month
follow up.

Group X Time interactions were not significant for

MHLCI, MHLCCE, or MHLCPO.

The results of analyses conparing these

variables across groups at each time are presented in Tables 12, 13
and 14.
Although there were no statistically significant interaction
effects, there were changes in the data over time.

A nonsignificant

trend toward increased IWG over time was observed in both groups,
F(3,92) = 2.34, £= .08.
(BSLN IWG M = 7.70,
= 8.23).

The ACG showing this effect more strongly

1 MO IWG M = 7.52, 6 MO M = B.30, and F/U IWG M

These data are presented in Table IS.

Scores of the CES-D

rating depressed mood showed a general trend across groups towards
less depressed mood, F (3,70) = 2.54, p=.06.
these changes over time (BLSN M = 13.42,

These ACC. group showed

1 MO M = 13.14, 6 MO M =

13.45, F/U M = 10.42).

These data are presented in Table 15.

A

significant trend towards increased MHLCCE sores was observed in
both groups, F (3,68) = 3.55, £ = .02, with the ACG group
demonstrating this effect more strongly (BSLN M = 19.14, i MO M
20.86, 6 MO M = 21.95, F/U = 22.31).
ccnparisons.

See Table 16 for these

DISCUSSION
The goals of the current project were to gain knowledge of
factors that contribute to nonconpliance to the hemodialysis regimen
of fluid restrictions and to evaluate the efficacy of a costeffective and relatively long-term behavioral intervention to
inprove IWG ccrpliance while measuring effects on health beliefs and
attitudes.

These goals were acconplished through two studies.

In one study, psychological and demographic/medical factors
were evaluated for their capacity to predict nonconpliance to fluid
restrictions.

In this prediction study, medical and demographic

variables that were significant predictors included being male,
younger in age, and having a higher level of education.
Additionally, having a locus of health control that was high in
chance external beliefs was associated with poorer conpliance to the
fluid restrictions required for hemodialysis patients.

In the

second study, treatment failed to produce significant changes in
conpliance.

During this intervention study, neither qroup

demonstrated significant reductions in IWG at any time during the
six month study or one month post-treatment follow up.
The results of the predictor study are consistent with a
portion of previous studies that have investigated predictors of
nonconpliance.

This study replicates findings that being male or

younger are associated with poorer fluid conpliance (<'timings, et
al., 1982; Oldenburg, MacDonald, & Perkins,
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1988

).

Ar least one
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study, however, has found that women were more likely than men to be
nonoonpliant to the treatment regimen (Hartmen & Becker,

1982). The

present study found no relation to length of time on dialysis and
fluid conpliance supporting findings of Kirilloff (1981), although
other studies have found that younger male patients on dialysis for
a longer time are more nonconpliant (Cunnings, et al.,
Oldenburg, MacDonald, & Perkins,

1988; Ferraro, et al.,

1982;
1986).

Marital status and social support were found to be unrelated to
nonadherence to fluid restrictions in this study.

This lack of

association supports findings of Cuimiings, et al. (1982), although
being rarried and having high levels of social support were
associated with better adherence to fluid regimen in study by
Hartmen & Becker (1982).

Similarly, being single or socially

isolated has been found related to nonadherence in hemodialysis
patients (Procci,

1978).

In this study no relation was observed

between number of concomitant medical problems and IWG.

This

finding is contrasted to the Ferraro, et al. (1986) study where
patients with hypertension and other conditions were found more
conpliant to the regimen requests.
Level of education was found to be associated with poorer fluid
conpliance.

In this study, patients with a higher lev^J of

education were found to have higher fluid weight gains.

This result

replicates findings of Blackburn (1977), although other studies have
found inverse relations (Yanitski,

1983) or no relation (Ferraro, et
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al., 1986; Procci,

1981).

Intuitively, a higher level of education

would appear to prepare a person with knowledge that could help them
to restrict fluid intake or to understand medical information
presented to a greater extent.

This idea was supported in this

study given there was a significant positive correlation between
fluid knowledge and education in the correlational analysis.
However, no significant relation between fluid knowledge and IWG
were observed in this study.

Given the overall high level of

knowledge concerning IWG and fluid restriction (recruited sanple
mean score was 17.5 out of 20 items correct on knowledge
questionnaire) and the finding that higher education levels were
related to fluid nonconpliance, it could be deduced that knowledge
and education are not the significant or singular corrponent for
conpliance to fluid restrictions.

Brantley, et al.

(1990) nede

similar conclusions that knowledge is necessary although not
sufficient for conpliance based upon their treatment to irrprove
vascular access cleansing conpliance.
In the regression equation, health beliefs and attitudes
measured as high in chance external locus of control (MHLCCE)
predicted poor adherence to fluid restrictions.

The finding that

chance external locus of control is related to treatment
nonconpliance indirectly supports theory and previous findings that
am internal locus of control conpaured to an external locus of
control is preferable for adjustment to hemodialysis treatment
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(Devins, et al., 1982; Poll & Kaplan-DeNour,
al.,

1982; Wenerowitz, et

1978).
Scores on the three factors of health locus of control (i.e.,

Internality, Chance External, Powerful Others) in this study are
conparable to a sanple of chronically ill medical patients (Hartke &
Kunce,

1982), although this sanple scored higher on average by two

points than that sanple in chance externality.

Patients with a high

degree of chance external locus of health control beliefs are likely
to believe that treatment reconmendations and health are related by
chance rather than controlled by their own efforts.

Having high

rates of health attitudes and beliefs based upon circumstance would
lower motivation to self-regulate behavior, and is consistent with
poor adherence to a defined regimen.
This study found no relation between noncccrpliance and health
beliefs auid attitudes that were focused internally or with powerful
others.

The present sanple did yield an expected high score on the

Powerful Others factor as this finding has been reported in other
studies of chronically ill patients (Hartke & Kunce,

1982).

Such

scores are not found in studies using " n o m a l " healthy adults
(Wallston, Wallston, & Devillis,

1978).

Based upon th~ results of

this study, a locus of control based upon chance is th« most
inportant health locus factor in predicting nonconpliance to
treatment regimens.
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Depressed mood was significantly negatively correlated with
nonconpliance, but did not predict a significant portion of the
variance of IWG.

This negative association between mood synptoms

and nonadherence means fewer synptoms of depressed mood are endorsed
when a patient does not follow fluid restrictions.

This finding

replicates a previous study measuring depressed mood and IWG
nonconpliance in dialysis patients (Everett, et al.,

1990) and is

indirectly supported by the finding that conpliant patients are
found to be more frustrated and depressed than noncorpliant patients
(Yanitski,

1983).

Another interpretation of this relation is that

when patients feel good they are more nonconpliant.

In this study

the average rating of depression was not in a clinically significant
range, and should be considered mild by corrparison to other
populations (Weissman,

1977).

To surmaLri2e the results of the predictors study, being nale,
younger in age, better educated, and possessing an external health
locus of control were found to significantly predict IWG
nonconpliance.

These results add support to many previous predictor

studies, and have the added methodological strength of a large
sanple size.

The results should not be taken as conclusive or

causal because the total variance of fluid nonconpliance accounted
for by this model was only 17%.

These results are based upon an

atheoretical stepwise model and therefore potentially capitalize on
chance relations between variables.

Replications of these results
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are needed to build stronger support for the idea that specific
factors will predict nonconpliance.

Such knowledge would allow for

the identification of high risk patients who could be targeted for
early or more specialized treatments.
In the intervention study, no significant effects of treatment
were observed at any point in the study.

This finding refutes the

hypothesis that treatment by weekly feedback and contracting for
contingent reinforcement would outperform feedback and noncontingent
reinforcement as a treatment modality to improve adherence rates for
participants.

No significant IWG changes were observed, and

therefore hypotheses concerning long-term acquisition of conpliance
behaviors are unanswered.

Additionally, no significant changes were

observed in health locus of control variables or mood ratings at one
month into treatment, six months into treatment, and at one month
post-treatment.

The lack of change in health beliefs and attitudes

over the course of treatment does present as one plausible reason
for why IWG adherence remained unchanged.
Previous literature reviewed revealed behavioral interventions
to achieve fluid adherence in short-term treatment studies
(Brantley, et al., 1990; Cunnings, et al.,

1981; Wolcott,

1986).

One of theses studies reported success with a highly similar
treatment that utilized raffle tickets as reinforcers for conpliance
with vascular access cleansing (Brantley, et al.,

19Q(U.

Generally,

these studies point to contingent reward as the essential component
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in achieving conpliance.

Results from this intervention project,

however, suggest that feedback and contingent rewards as used in
this study were not sufficient to produce behavior change in the
direction of irproved conpliance.
One reason for poor treatment results nay have been the low
rate of reinforcement given to the treatment group.

The schedule of

reinforcement for patients in the contingency contract group was
designed for possible reinforcement through receiving a raffle
ticket one time per week for twenty weeks with four cash prizes per
month drawn from these raffle tickets.

Examination of the

reinforcement schedule of the contingency contract group revealed
that almost one-third of the subjects received raffle tickets only 5
times in 20 opportunities.

On average, patients were earning and

receiving reinforcements less than half of the weeks of treatment,
and only three patients received reinforcement in the form of a
raffle ticket every week of treatment.

It is recognized that the

more a behavior is reinforced, the more likely it will be emitted or
iraintained (Skinner,

1975).

The low rate of reinforcement given in

the contingency group nay have greatly reduced the probability of a
behavior change.

In other words, targeted behaviors v^re reinforced

so infrequently that the treatment group was given v^rv little
treatment (i.e., contingent reinforcement).
It is possible that a more frequent, lrrmediate reward for
conpliance behavior would have strengthened corpliano-. behaviors.
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Rewarding IWG conpliance with a raffle ticket on a session by
session basis would have potentially increased reinforcement
density.

This type of intervention diverges from the minimal (in

terms of labor intensity for staff) treatment that this study
attenpted.

An alternative to the attenptad intervention that would

not have increased total treatment contact time is to have weekly
raffles for less money.

This would increase the rate of

reinforcement (i.e., monetary reward), because potentially the
participants could win one of twenty weekly drawings corpared to one
of six monthly drawings.

These changes in rate of reinforcement may

have provided more incentive for behavior change.
Although this project rewarded only one criterium weight, it
might be beneficial to consider extending criteria for severe
abusers of fluids.

The majority of the patients in this project

were not compliant to fluid restrictions at baseline as evidenced by
a mean weekly IWG of 7.89 kg and only 44% of the contingency
contract group reaching the corpliance criterion of 7.00 kg at the
initiation of the intervention study.

The patient with 7.89 kg IWG

would need to reduce weight by .89 kg over one week to reach
conpliance criterium and earn a raffle ticket.

However, patients

with high weekly IWG would perceive that rrore behavior changes and
restrictions were necessary to reach criterium.

Seventeen percent of

the patients had weekly average weight gain over 1 0 .on v.g per week.
The external reward offered to these patients was probably perceived
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as not worth the effort of behavior change, and therefore decreased
motivation to make an attenpt to change to adherence behaviors.
Future studies may need to consider instituting a changing criterion
design to inprove conpliance based upon each individual's weight.
This method would enhance opportunities for positive reinforcement
and, again, provide incentive for behavior change.
Similarly, this treatment intervention assumed that all
participants would actively try to reduce or maintain their IWG to
the criterium.

Recent studies evaluated stages of behavior changes

in smoking cessation, weight loss, exercise, and other preventive or
maintenance behaviors have found that only a snail percentage of
these patient groups are prepared to take action, and many are in
stages of precontenplation or contenplation to make behavior changes
(Prochaska & Marcus, in press).

It is possible that the active

treatment administered to the entire intervention group did not
match well to individuals' readiness to make changes necessary to
comply with fluid restrictions.

Evaluating a person's readiness to

change to fluid conpliance behaviors would appear to be a useful
assessment prior to intervention.

Those patients d e s i r m q to change

could be entered into an intervention study, while those in
precontenplative or contemplative stages of desire for change could
be given less overwhelming treatments or education that could
motivate them in the direction of becoming active in change
behaviors.

This type of study would necessitate a very large sanple
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to have sufficient statistical power to evaluate action-related
treatment ccnponents.
During the course of the project, baseline ratings of depressed
mood indicated only mild synptcms (group averages of 13.42 and 13.86
out of a possible score of 60), and these symptom ratings decreased
nonsignifleantly over the time of the study.

This finding and the

results of the correlation analysis in the predictors study
suggested that emotional variables of depression were unrelated or
inversely related to fluid conpliance.

These results are supported

by recent studies that found cognitive variables of perceived
success and control as mediating of factors of conpliance rather
than emotional variables (Schneider, et al.,
Ari Smira,

1986).

1991; Rosenbaum & Ben-

The findings in this study should be interpreted

with caution, however, as the treatment intervention had no effect
on the targeted variable of IWG, and any relation between CES-D and
IWG could be spurious.
Another methodological reason for the lack of response to the
treatment could have been the subject criterium for inclusion into
the study.

The patients of this sanple appear different in some

characteristics than previous studies reported in the literature.
This group as a whole haul a lower level of education,
participants, a higher percentage of black patients,

fewer married
lower per

capita income, and a higher unemployment rate than oth^>r studies
have reported in national and regional sanples (CurrminQs, et al..
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1982; Kirilloff,

1983; Blackburn,

1978).

Additionally, this sanple

on average was higher in unenployed participants, blacks,

unmarried

subjects, and patients had more concurrent medical diagnoses than
did sanples studied in the same dialysis units previously (Everett,
1989; Ruggiero, et al., 1992; Mosley, et al.,

1992).

The liberal inclusion criterium allowed for the methodological
advantage of a large sanple.

However, this sanple, being different

in many respects from others, ray not have responded in similar ways
to am intervention similar to one found successful in previous
studies.

This group nay represent a particularly difficult sanple

to elicit behavior change.

The majority of psychological behavior

change literature has been developed in college or middle-class
populations.

This chronically ill, minority, iirpoverished sanple

nay respond differently to efforts to change behaviors.

In

particular, such a sanple may represent a poor choice for testing
the effectiveness of a cost-effective, minimal treatment effort type
of intervention.
Finally, other methodological issues should be considered as
possible reasons for a lack of results.

The lack of significant

treatment effect is not likely due to insufficient sample size or
statistical power.

In fact, the recruited sanple re p r - ^ n t s one of

the largest of its type in the field.

In studying int^rsession

weight gain the recommendations of Ferraro, et al. < 1^6 ) were
followed because continuous variables were not dichotomized, a
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clearly defined parameters of ccxrpliance criterium was identified,
and an adequate sanple size was recruited.

It is recognized that

weight gain is an indirect measure of fluid regimen adherence and
can be affected by physiological functions such as perspiration
rates or residual kidney function.

Patients were excluded from this

study if they reported a significant residual kidney function as an
atterrpt to control for this error in measurement.

However, in one

study patients with residual kidney function were not significantly
more conpliant to fluid restrictions (Blackburn,

1977).

Direct

observation of fluid consunption would represent the ideal measure
of adherence to fluid restrictions, but it is highly inpractical to
monitor corpared to other behaviors (e.g., vascular access
cleansing).
This project demonstrated the need to recruit a sufficiently
large sanple if an intervention is to be studied over time.

Forty-

five participants were lost for various reasons during the course of
this study.

Many of these losses were beyond the control of the

investigator (e.g., transplant, hospitalizations, death, moving).
Additionally, even with research assistants offering assistance,
refusal rates by patients to corplete measures were prevalent.
Future studies should plan on similar attrition rates.
In surrrary, this project identified four variables (being male,
younger, being better educated, and having health beliefs and
attitudes that are based upon chance events) as predictors of fluid
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nonconpliance.

These findings should be accepted conservatively,

and future studies are needed to validate these results.

The

intervention study tested effects of contingent versus noncontingent
reward to achieve long-term adherence to fluid restrictions and was
ineffective in changing behavior.

The intervention may not have

reinforced group participants at a rate sufficient to produce change
to conpliance behaviors.

Likewise, the present sanple may have

represented a difficult group on which to attenpt a minimal effort
treatment.

Further efforts need to enploy stronger treatment

techniques that will increase reinforcement opportunities that can
be an incentive for behavior change.
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RESEARCH PROJECT: Conpliance in Hemodialysis Patients
INVESTIGATORS: Kevin D. Everett; Christopher Sletten

I n f o r m e d C o n s e n t: F o rm 1
I, _________ .____________________ , freely and willingly consent to
be a participant in a research project investigating corpliance in
hemodialysis patients.
As a participant, I agree to conplete
several paper and pencil questionnaires including a dialysis
knowledge questionnaire, the Center for Epidemiologic Studies
Depression Scale, the Multidimensional Health Locus of Control Scale,
and a Social Support &iestionnaire at different occasions throughout
a seven month study. Additionally, I agree to allow research
assistants to review any of my pertinent medical records.
I understand
that there are no anticipated risks involved by participation in this
study.
I agree to keep my intersession weight gain total for each week
at 7 kilograms or below. If my weight gain reaches this criterion, I
will receive a raffle ticket for that particular week.
If I gain
more than 7 kilograms total between sessions for the week I will not
receive a raffle ticket. At the end of each month (4 weeks), all
raffle tickets will be placed in a drawing and winning ticket holders
will receive a fifty dollar cash prize.
I understand that I may withdraw from participation in this
study at any time with no adverse consequences. In addition, any
infornation I provide during this study will be kept in strict
confidence, and if this information is presented publicly (i.e.,
conferences, journal articles), no information will be identified
with me personally.
I realize that I have a right to ask questions at any time and
to have my questions answered to my satisfaction.
By signing, I
freely provide my consent to participate in the study.

Participant

Subject Number

Witness

Date
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RESEARCH PROJECT: Conpliance in Hemodialysis Patients
INVESTIGATORS: Kevin D. Everett; Christopher Sletten

I n f o r m e d C o n s e n t: F o rm 2
I, ______________________________ , freely and willingly consent to
be a participant in a research project investigating conpliance in
hemodialysis patients.
As a participant, I agree to conplete
several paper and pencil questionnaires including a dialysis
knowledge questionnaire, the Center for Epidemiologic Studies
Depression Scale, the Multidimensional Health Locus of Control Scale,
and a Social Support Questionnaire at different occasions throughout
a seven month study. Additionally, I agree to allow research
assistants to review any of my pertinent medical records.
I understand
that there are no anticipated risks involved by participation in this
study.
As a result of participating in this study I will receive a
weekly raffle ticket, that will be place in a drawing at the end of
each month (4 weeks) for six consecutive months. Winning ticket
holders will receive a fifty dollar cash prize.
I understand that I nay withdraw from participation in this
study at any time with no adverse consequences.
In addition, any
information I provide during this study will be kept in strict
confidence, and if this information is presented publicly (i.e.,
conferences, journal articles), no information will be identified
with me personally.
I realize that I have a right to ask questions at any time and
to have my questions answered to my satisfaction.
By signing, I
freely provide my consent to participate in the study.

Participant

Subject Number

Witness

Date
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DEMOGRAPHIC/MEDICAL DATA

Subject Name_____________________________
Age

______

Sex__________

Occupation___________________

Marital Status:

1-single
4-widowed

ID#____

Race/Ethnic

Current Job Status_

2-rrarried
3-divorced
5-separated

Number of persons in Household (including yourself):
Annual Income: ___________
1- less than 5,000
2- 5001 - 10,000
3- 10,001 - 15,000
4- 15,001 - 25,000
5- 25,001 - 50,000
6- 50,001 - 100,000
7- 100,000+
Education Conpleted:_______________________
1- less than 7 years of school
2- Junior High School
3- Partial High School
4- High School Graduate
5- Partial College Training
6- College or University Degree
7- Graduate or Professional Training

Years/Months on Dialysis: _____________
Dialysis Diagnosis:
Concurrent Diagnoses:
1 . Hypertension
2. Congestive Heart Failure
3- Diabetes Mellitis
4. Arteriosclerotic Cardiovascular Disease
5. Chronic Obstructive Pulmonary Disease
6. Malignancy
7. Liver Disease
8. Systemic Lupus Erythromatosus
Other:

Ht.
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FLUID QQESTICHNAIHE
D X R E C nC N S:

H EA D E A C H Q U E S T IO i C A R E F U L L Y AM D C IR C L E T H E CXR H E C T
ANSWER.

1.

A dialysis patient should gain no more than 2 kilograms between
dialysis sessions.
T
F

2.

High blood pressure and congestive heart failure can result from
fluid overload.
T
F

3.

A dialysis patient is allowed to drink as much water as a
regular person.
T
F

4.

A kilogram is equal to 2.2 pounds.
T

5.

F

Drinking water is the only way to relieve dry mouth.
T

F

6.

Salt is restricted in dialysis patients because it makes you
hold water.
T
F

7.

Ice cream is not considered a fluid.
T

F

8.

Coffee is a good substitute for water because it is not
considered a fluid.
T
F

9.

Cranps and nausea are a particular problem for the patient who
is fluid overloaded.
T
F

10.

The body can be described as a holding tank.
T

F
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11.

Tomatoes and watermelon are not considered fluids for the
dialysis patient.
T

12.

Gravy does not add to my fluid level.
T

13.

F

Swelling of the hands, feet, and legs are bad side effects of
too much fluid.
T

20.

F

Alcohol is okay for a dialysis patient to drink.
T

19.

F

A danp cloth or ice is a good way to relieve a dry mouth.
T

18.

F

A fluid is anything that is liquid at room tenperature.
T

17.

F

A dialysis patient can never eat too much ice.
T

16.

F

A fluid is defined as anything that pours.
T

15.

F

Death can result from fluid overloading.
T

14.

F

F

Jello and even syrup can add to a dialysis patient’s fluid
level.
T

F
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SSCSI
Subject #:______

Date:_____________

36TKUCTTQ6; The Cclicving quMtiOM ilk about people In psur envlronnBit who
provide you with help or support. Each f M C i a i has two parts- tar the tint
p u t list ill of the people you knew whoa you tan count an for help or
w ^ia*. In tha nrvur deeoribed. Give tha parsons Initials and their
relaticnship to you (see exar^ie). tar tha lamnj part, elrela how satisfied
you ara with tha overall Kppor*. you hav« in each situation. If you hava no
support Car a question, check tha words "Ho ana* and rata your leval of
aatlsfactiai.

SCWtt:
With when do you trust with infarmtlcn that cnuld qat you in
trouble?
No one t) T.Jf. (brother)
4) T.N. (father)
7.
2) L.H. (friend)
5) L.B. (anployer) 8.
1) R.5. (friend)
6)
9.
Now satisfied?
6-very
satisfied

5-fairly
satisfied

<-» little
satisfied

3-a little
dissatisfied

2-fairly
dissatisfied

i-very
dissatisfied

). fias can you readily count an to be dependable whan you nssd help?
No one l)
4)
7,

2)

5)

8.

3)

8)

9.

2. Now satisfied?
8-very
satisfied

5-fairly
satisfied

4-a little
satisfied

3-a little
dissatisfied

2-fairly
dissatisfied

i-very
dissatisfied

3. then can you really count an to help you feel sore relaxed when you are
tinder pressure or tense?
Mb one t)
4)
7.
2)
5)
8.
3)
6)
9.
4. Bow satisfied?
6-wery
satisfied

5-fairly
satisfied

4-a Little
3-a little
satisfied .dissatisfied

2-fair ly
dissatisfied

l-very
dissatisfied
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5.

Mhc accepts '/w totally. Including your verse and bast points?

Ms »

i>

4)

7.

2)

5)

8.

3)

«)

9.

9. Hew satlsflad?
6-vary
satisfied

:iy
satlsflad

4-a littis
satisfied

3-a little
dissatisfied

2-fairly
dissatisfied

'-vary
dlssatlsfiad

7. itai can you really uuunt an to cars about you, regardless of shat Is
happarU/ig to you?
1)
7.
4?
8.
2)
5)
3)
9.
6)
8. Sea satlsflad?
6-vary
satlsflad

S-fairiy
4-a littla
satlsflad satlsflad

3-a llttla
dlssatlsfiad

2-falrly
dlssatlsfiad

'-vary
dlssatlsfiad

9. )#tcm can you raaily aount at to help you foal battar whan you ara feeling
generally dcvn-ln-the dwps?
No crm I)
4)
7.

2)

5)

8.

3)

«>

9.

TO. Hew satlsflad?
6-vary
satlsflad

5-fairly
satlsflad

4-a llttla
satlsflad

3-a llttla
dlssatlsfiad

2-falrly
dlssatlsfiad

I-vary
dlssatlsfiad

11. N o t can you count on to oonsola you whan you ara vary upset?
Ho ana
1>
4)
7.
2)
5)
8.
3)
6)
9.
12. How satlsflad?
6-vary
satlsflad

5-fairly
satlsflad

4-a llttla
satlsflad

3-a llttla
dlssatlsfiad

2-fairly
dlssatlsfiad

'-vary
dlssatlsfiad
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Table 1:

Demographic/Medical Characteristics
of Recruited Sanple (n = 141 )

Variable

M

SD

Range
20-76

Age (Years)

51.1

14.3

Months on Dialysis

39.5

41.7

3-276

No. Concurrent Diagnoses

1.71

0.97

0-4

Persons in Household

2.65

1.57

1-9

Job Status:

Percent

Employed

i0

Unerrploy

90

Annual Income: <

$10,000

65.2

$10,001

- 25,000

23.5

$25,000

- 50,000

6.5

>

$50,001

2.8

Education Level:

< H.S.

Diploma

H.S. Diploma
>

H.S.

Sex: Male

Diplone

44.7
29.1
26.2
51.1

Female

48.9

Race: Black

80.1

White

19.9

Marital Status: Married
Single

36.9
63. 1
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Table 2:

Participants Lost to Intervention Study

CCG^__________________ACt£
Moved/Transferred

2

1

Transplant

1

1

Hospitali 2 ation

4

S

Death

3

3

Quit Study

__ 9_
19

a = Contingency Contract Group

17
26

b = Attention Control Group
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Table 3:

Sinple Statistics for Experimental Variables

MEAN

SID DEV

RANGE

7.89

2.49

1.4-15.5

Fluid Knowledge

17.50

2.04

8-20

CES-Db

12.93

9.31

0-47

SSQSC

34.60

3.1 1

13-36

MHLCId

26.42

7.22

6-36

MHLCCE®

19.57

8.11

6-36

MHLCPOf

25.91

7.00

10-36

VARIABLE
IWG3

a = Weekly Baseline of Intersession Weight Gain
b = Center for Epidemiological Studies - Depression Scalp
c - Social Support Questionnaire - Short Form
d = Multidimensional Health Locus of Control (Internality)
e = Multidimensional Health Locus of Control (Chance Extprnality)
f = Multidimensional Health Locus of Control (Powerful Others)
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Table 4:

Pearson Correlation Coefficients of Intersession Weight Gain
and Selected Predictor Variables (n=141 )
i

2

1

IMG*

2

M X

-.17*

3

Concurrent Ox

-.02

4

Sex (Male)

.2BX - .05

5

Fluid Knowledge

.07

6

C£S-Db

7

SSQSC

B
9

3

4

5

7

6

B

9

10

.05
-.06

.27* -.06

-.03

1BX -.14

.12

-.02

.11

-.07

-.01

-.03

JMLCI*3

.09

.10

-.05

.06

.03

-.05

•25X

(MLCOE?

.13

.11

-.03

-.08

-.10

-.04

.15

.38X

10 »m l c p o £

-.02

.29

.12

.02

.10

.04

.12

.44X

.11

-.04

-.06

.10

.20*‘ -.01

-.08

-.07

-.45X - 3 5 X

-.09

.03

-.01

.08

.06

.05

-.07

-.12

11 Education
12 Mos on Dialysis

-.20X -.15
-.23X

.01

x * (£<.0i) y ■ (£<.05)
a - weekly Batalin* of Intereessicn Weight Gain
b - Canter lor Epidemiological Studies - Depression Scale
c ■ Social Support Questionnaire - Short Form
d - Multidimensional Health Locus of Control (Internality)
e * Multidimensional Health Locus of Control (Chance Externality)
f - Multidimensional Health Locus of Ccsitrol (Powerful Others)

.41X

.01 ■

119

Table 5:

Stepwise Regression Results for Predictor
Variables and Fluid Nonconpliance

Source

at

Sum of Sqs

Mean Sq

Model

4

136.146

34.04

Error

136

735.028

5.40

C Total

140

871.174

Step

Variable

Partial R2

Mult R 2

F

E

6.30

.0001

F

E

1

Sex (Male)

.08

.08

11.51

.001

2

Age

.03

.1 1

3.97

.048

3

MCLCCE3

.03

.14

4.18

.043

4

Education

.03

.17

4.41

.037

a = Multidimensional Health Locus of Control (Chance Externality)
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Table 6:

Intervention Study Group Denographics
C0Ga (n=53 )

M
Age (Years)

SD

50.6

15.15

ACGb (n=43 )

SD

M

13.41

48.9

1 .68

.87

1 .56

.91

44.79

49.38

32.63

26.54

Persons in Household

2.62

1 .77

2.77

1 .62

IWG

7.40

2.28

7.70

2.62

Fluid Knowledge

17.75

1 .89

17.20

2.31

CES-D

13.42

9. 14

13.86

10.41

SSQS

34.72

2.71

35. 12

1 .97

MHLC Internal

26.13

7.37

26.56

7.36

MHLC Chance External

19.11

7.84

19.14

8.21

MHLC Powerful Others

25.42

7.27

25.79

7.24

No. Concurrent Diagnoses
Months on Dialysis

Freq
Sex: Female

Freq

28

22

25

21

Job Status: Employed

7

2

Unemployed

46

41

Marital Status: Single

19

21

Married

34

22

Male
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Table 7:

Analyses of Variance Results Conparing

Groups at Baseline for Intervention Study
COG3 (n=53)

ACG6 (n=43)

F

£

Age (Years)

1 -2B

.41

Concurrent Diagnoses

1 .08

.78

Months on Dialysis

3.46

.001

Persons in Household

1 .20

.55

.37

.54

Fluid Knowledge

1 .52

.16

CES-D

1 .42

.24

SSQS

.11

.74

MHLC Internal

.10

.75

MHLC Chance External

.22

.64

MHLC Powerful Others

.37

.54

IWG

a = Contingency Contract Group

b = Attention Control Group
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Table 8:

Frequencies of Participants in Each Group

Who Met Intersession Weight Gain Criteria*

COG3 Carpiiant
Noncorpliant

ACGb Conpliant
Noncctipliant

BSLN

IMP

6M0

F/U

23

26

23

26

30

27

30

27

18

17

12

10

25

26

31

33

* = Criteria of weekly IWG equal or less than 7.00 kg
a = Contingency Contract Group

b = Attention Control Group
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Table 9:

Reinforcement Rates for Contingency
Contract Group (n=53)

ValueaCountk Cum %

Value Count Cum %

Value Count Cum %

3

5.7

7

3

45.3

16

1

75.5

1

2

9.4

10

4

52.8

17

5

00

2

3

15.1

11

1

54.7

18

3

90.6

3

4

22.6

12

3

60.4

19

2

94.3

4

3

28.3

13

2

64.2

20

3

100.0

5

5

37.7

14

3

69.8

6

1

39.6

15

2

73.6

iTl

0

a = Number of raffle tickets earned by a subject during treatment
b = Number of subjects
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Table 10: One Way ANOVA Group Conparisons of
Intersession Weight Gain
Baseline
Source

df

Sum of Sqs

Mean Sq

Model

1

2.231

2.231

Error

94

560.409

5.962

C Total

95

F
0.37

E
.54

562.639
1 Month Treatment:
Source

df

Sum of Sqs

Mean Sq

Model

1

0.319

0.319

Error

94

608.927

6.478

C Total

95

609.247

F

E

0.05

.82

F

E

6 Month Treatment:
Source

ctf

Sum of Sqs

Mean Sq

Model

1

7.697

7.697

Error

94

675.971

7. 191

C Total

95

683.667

1 .07

.30

1 Month Follow Up:
Source

df

Sum of Sqs

Mean Sq

F

E

1.U

-29

Model

1

6.237

6.237

Error

94

530.282

5.641

C Total

95

536.519

Table 11:

One Way ANOVA Group Corpariscns of

Center for Epidemiologic Studies Depression Scale
Baseline:
Source

dl

Sum of Sqs

Mean Sq

Model

1

127.280

127.280

Error

72

6442.623

89.481

C Total

73

6569.901

F
1 .42

E
.24

1 Month Treatment:
Source

df

Sum of Sqs

Mean Sq

3.28

3.280

Model

1

Error

72

6166.626

C Total

73

6169.905

F
0.04

E
.84

85.648

6 Month Treatment:
Source

df

Sum of Sqs

Mean Sq

Model

1

35.114

35.114

Error

72

5689.048

79.015

C Total

73

5724.162

F

E

0.44

.51

1 Month Follow Up:
Source

df

Sum of Sqs

Mean Sq

F

E

2.01

- 16

Model

l

165.771

165.771

Error

72

5950.512

82.646

C Total

73

6116.284

Table 12:

One Way ANOVA Group Corpari sons of MHLCI

Baseline:
Source

df

Sum of Sqs

Mean Sq

Model

1

6.621

6.621

Error

70

4457.254

63.675

C Total

71

Z
0.10

E
.75

4463.875

1 Month Treatment:
Source

df

Sum of Sqs

Mean Sq

Model

1

3.631

3.631

Error

70

4502.688

64.324

C Total

71

4506.319

F
0.06

E
.81

6 Month Treatment:
Source

^1

Sum of Sqs

Mean Sq

Model

1

3.000

3.000

Error

70

3499.874

49.998

C Total

71

3502.875

Z
0.06

£
.80

1 Month Follow Up:
Source

df

Sum of Sqs

Mean Sq

Model

1

13.897

13.897

Error

70

3985.756

56.939

C Total

71

3999.653

Z

R

0.24

.63

* = Multidimensional Health Locus of Control - I n t e r n a l ity
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Table 13:

One Way ANOVA Group Canparisons of MHLCCE*

Baseline:
Source
Model

df

Sum of Sqs
1

Error

70

C Total

71

Mean Sq

15.482

15.482

4846.393

69.234

F
0.22

£
.64

4861.875

1 Month Treatment:
Source
Model

df
1

Sum of Sqs
19.495

Error

70

5270.380

0 Total

71

5289.875

Mean

Sq

19.495

F
0.26

£
.61

75.291

6 Month Treatment:
Source
Model

df
1

Sum of Sqs
13.477

Error

70

4329.634

C Total

71

4343.111

Mean

Sq

13.477

F
0.22

p
.64

61.852

1 Month Follow Up:
Source
Model

df
1

Error

70

C Total

71

Sum of Sqs
47.678
5417.974

Mean

Sq

47.678

F
0.62

p
.44

77.400

5465.653

* = Multidimensional Health Locus of Control - Chance Externality
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Table 14:

One Way Anova Group Conparisons of MHLCFO*

Baseline:
Source
Model

df

Sum of Sqs
1

Error

70

C Total

71

21.242
3979.07B

Mean Sq
21.242

F
0.37

£
.54

56.844

4000.320

1 Month Treatment:
Source

df

Sum of Sqs

Model

1

1.872

Error

70

4934.072

C Total

71

4935.944

Mean

Sq

1.872

F
0.03

p
.87

70.486

6 Month Treatment:
Source

df

Sum of Sqs

Model

1

80-774

Error

70

3572.212

C Total

71

3652.986

Mean

Sq

80.774

F
1.58

p
.21

51.032

1 Month Follow Up:
Source
Model

df
1

Error

70

C Total

71

Sum of Sqs
15.273
4082.380

Mean

Sq

15.273

F
0.26

p
.61

58.320

4097.652

* = Multidimensional Health Locus of Control - Powerful Others
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Table 15:

Intervention Study Sirtple Statistics for

Contingent Contract Group (CCG) / Attention Control Group (ACG)
Variable

MEAN

SD

Range

IWG3 Bsln

7.40 / 7.70

2.28 / 2.62

1.40-12.90 / 2.60-15.50

IWG

1 Mo

7.64 / 7.52

2.72 / 2.31

3.60-17.67 / 3.05-13.45

IWG

6 Mo

7.73 / 8.30

2.73 / 2.62

1.45-16.95 / 2.97-14.73

IWG

F/U

7.72 / 8.23

2.29 / 2.48

2.52-12.60 / 3.03-11.88

Variable

MEAN

Ranqe

SD

CES-Db Bsln

13.42 / 13.86

9. 14 / 10.41

0-47

/

0-39

CES-D

1 Mo

13.14 / 11.23

8.63 / 10.25

0-34

/

0-39

CES-D

6 Mo

13.45 / 13.11

7.72 / 10.52

0-34

/

0-42

CES-D

F/U

10.42 / 13.37

7.15/

0-28

/

0-41

1 1 .33

a = Weekly Baseline of Intersession Weight Gain
b = Center for Epidemiological Studies - Depression Scale
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Table 16:

Intervention Study Sinple Statistics (continued) for

Contingent Contract Group (CCG) / Attention Control Group (ACG)
MEAN

Variable
MHLC-Id Bsln

26.13

/

Range

SD
26.56

7.37 / 7.36

8-36

/

6-36

MHLC-I

1 Mo

24.92 / 24.63

8.20 / 7.39

6-36

/

6-36

MHLC-I

€i

Mo

25.16 / 25.00

6.88 / 6.39

10-36

/

10-36

F/U

24.20 / 24.97

7.21 / 7.99

7-36

/

6-36

MHLC-I
Variable

MEAN

Range

SD

MHLC-CEe Bsln

19.1 1 / 19.14

7.84

/

8.21

6-34

/

6-36

MHLC-CE

1 Mo

20.02 / 20.86

8.79

/

8.06

6-36

/

6-36

MHLC-CE

6 Mo

21 .47

/

21.95

8.20

/

6.60

6-36

/

10-36

MHLC-CE

F/U

20.64

/

22.31

9.67

/

7.06

6-36

/

6-36

Variable

SD

MEAN

Range

MHLC-POf Bsln

25.42

/

25.79

7.27

7.24

6-34

/

6-36

MHLC-PO

1 Mo

25.02

/

24.77

8.35 / 8.12

6-36

/

6-36

MHLC-PO

6 Mo

26.00

/

24.03

6.18

/

7.68

6-36

/

10-36

MHLC-PO

F/U

25.70

/

24.76

7.89

/

7.08

6-36

/

6-36

/

d =

Multidimensional Health Locus of Control (Internality)

e =

Multidimensional Health Locus of Control (Chance Externality)

f =

Multidimensional Health Locus of Control (Powerful Others)
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